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MOACHHTE/ TEHAH 3AITHCKA

PaGovas nporpasma cpemsers obmero ofpasopasus no maresarike 8 10-11 xaaccax
paipaboTana Ha ocroBe Penepateiore 3akona «0O0 obpasosannn B Pocorfickodt Qeacpaunn» ot
26.12.2012r. Ne273 DeiepaibHoro rocyaapeTaeHHory obpaIoBATETEHONe CTANIAPTA CPeIHErD
ehutero obpasosisus, VIBEPHRAEHHOTO npHKraos Nel897T or 171220101, # B COOTBETCTEHH C
pebonanmnamin @IOC & crpyEType # peIyibTartaM OCBOSHHA OCHORHMY OOpPAIOBATETLHLLX
NpOrpaMM cpeliero odmere odpas0EANNA B OCHOBAHA HA ABTOPCKHX NporpamMax duHam L1 A
Asmvosa # JL O Aranacana. B nux cobmonaeTca mMpeeMcTREHHOCTR ¢ NMpiMepHodl pabowed
nporpaMMoil cpeiiero ofiero ofpaoBANHA # PEATHIYETCH HA OCHOBE CHEIYVIOUIHX YieOHHKOR:!

1. Anrefipa B Hayana satesaruveckoro asmanwsa 10-11, asropst Amwsos LD,
Koaarwyi FOM,, Cugopon FO.B, i ap.-Mocksa «llpocsemennes, 2019r,

2. l'ecomerpua 10-11, anTopw Atasacan J1.C., byryvios B.@., Kagosmues C.b. u ap.,
Mocxsa, «llpocsemennes, 20159,

[TpakTHHECKAR IHAYHMOCTE [UKOABHOTO KYpPCd MOTEMAaTHkH ofycnomnesa Tesm, 49TO ero
ofbeRTAMH  ABARKOTCH OTHOWCHHA JCACTEMTENRHOIO Mupa. MoaTeMaTHYeCKad NoIroTonK:
HEDOXOIHME [T NOHHMAHIE MTPHHIANOR YCTPOACTE H HCNOALIOBAHHA COBPEMEHHON TEXHUKH,
BOCTIPHATHE HAYMHAX H TEXHHUCCKHX noHaTHll 8 niel, Matemamiska RanReTcs S3KoM HAYKH 0
TexHuEH, C e MOMOIILEN MONSTHPYIOTCH H HIVHAIOTCH ARICHHE B MPOIECCH], TPOMCXOIHIIHE B
npHpoe,

CooTseTcTBEHRO  BRUICARIOTCR  TPW  HAanpamicxus  Tpefomannfi X pelynkTar
MATEMATHYSCKOTO OOPaI0BREHNA: TPEKTHEO-OPHEHTHDOBAHKOS MaTeMaTHyeckoe ofpasopanne
(METEMATHES JLTH KHIHH), MOTEMATHEKA [I8 HCOOALIOBAHHE B |1P'J¢HIHH. He CEEaHHOl C
MATEMATHEON, TEOPHMCCKOC HANPARNCHHE, HA KOTOPOS HAMEICHM Te ODYYAKMIMHECH, KOTOphE
MIAHHPYIOT 3AHHMATHCR TROpYeCKOR W Mecnesopatensekoll paboToft B oDAACTH MATEMATHER,
HAREH, IKOHOMBEKH B JIpyTEy olmacTax,

B cootetcTRRM ¢ TpeDOBAHHAMH B NpOrpaMMe BhUICACHB JBA YPoBHA: Da3oBmil M
npodunsandi, [lanman nporpamMa NooHOCTRID oTpamaet Gailoewit n npodmasssdl ypoBeHb
NOArOTORKH MKOTBHHKOR MO paigesaM nporpaMabl, OHA KOHKPETHIMPVET COJSPHIAHHE TEM
ofipasoRaTEIEHOND CTAHIMPT H A3CT MPHMEPHOE pacnpeicieHne y4ebHbX Hacon No PuIenas
Kypea, riasHol Ueibio KOTOPOro SBseTcd puisHTHE peDeHKn Kak KOMIETEHTHON NHYHOCTR
NYTEM BETIOYSHHSE 810 B PAVIHYHEIE BHAL HEHHOCTHOR wenopeydeckof NesTehiocTi: yyedi,
MO3HAHKE, KOMMYHHKRIIHE, MPOeccHOHATLHO-TPYA0BOR Bbi0Op, AHYMHOCTHOS CAMOPAIBHTIE,
HEHHDCTHLIE OPHEHTAHN.

Cpok peanmsauus nporpassss: 2020-2022 yu, 1.

OBINASA XAPAKTEPHCTHKA K¥YPCA B 10-11 KJIACCAX

Maremarnyeckoe ofpatopanne B cpenel MKoNe CKNAILIBASTCE HY CASIVIOMINY
COACPEATETRHAN KOMITOHEHTOR: lﬂl‘il.'.'ﬁpl; HAEYATE AHLAWYA; FEOMCTRHRA; WIEMEITR
KoMONBATOPHEN, TEOPHH BEPOATHOCTEN, CTATHCTHRE B JoTHkH. B croeli coBokynHocTH 0Bl
oTpasansT DorarTedl onkT ofyuennE METEMATHES B Hamell CTPaHS, YIHTHBAKT COBPEMEHHEIE
TCHICHITHMK D'I'E‘-lﬂﬂTHEHHﬂH H :mpyﬁaamﬂh MEOIEL H NOABOIEIOT PEATHIORETL. NOCTARTCHHIIC
el KO HEIN nﬁp&mu&um:u LENMH Ha IIHﬂ}ﬂpM&I.IHDIIHD EMEDOM H OPEETHYMOCEH IHASHMON
HE.T-EFI-I.EJIE‘. B ED.[I-EPH.’BT\:II]:HHE KOMITOHCHTEL, FEEHHHH.EEI: Ha HPDTIJH'I:HHH BCEX JIET
00VUEHHA, CCTECTBEHHEIM 00paI0M NepenICTRIOTCH H BIAHMOACRCTRYIOT B vuelHLIX KvpemL.



JUis npoaykTHBRCR JeATENLHOCTH B COBPEMEHHOM MHPE TPeOVETCH J0CTATONHO MPOTHAN
MATEMATHYHECKAR NOATOTORKA, Kam oMy Yel0Bexy B CBOEH H3HA MPHXOIHTCR BRINOTHATh
COIDMHBIE PACHETE], BIATCTE NPAKTHHCCKHMH MATCMATHYECKHMH TPHEMAMH.

Anredipa 0 HAYLTA AHATHIA — OJHH 13 BEARHeIHX KOMITOHCHTOB MATEMATHRECKOrO
obpatoBaHiA, HEoGXOMMBIA 1R npHOOPeTeHHA KONKPETHRIX JHAHNH H DIPAKTHYMECKH
FHAYHMEES YMOH Hﬂ., tl:l.'lpm HPOBAHNA L3R ONHCAHHA ODLERTOR OEPYFARIICTO MHEPa, 108
PETHHTHA [TPOCTPAHCTREHHOID BOODPEKEHAE, HHTYHIIHH, MATEMATHHCCKOR KYILTY PRI
VHRITHXCHE.

Aarefipa W HAYAIA MATEMATHYECKOTD AHATHIA AANETER HA (PoOPMHPORANHE
METEMATHYECKOND ANMAPATA U8 PEIISHES JU1a9 HI MATEMETHEH, CMCKHLIX MPeIMeTOR,
oEpyAAcIned peansiocTh, A3uK anrebpal NoTYEPKRBACT THAMCHHE MATEMATHEN Kak RIRIKa 1U1A
NOCTPOCHHE MATEMATHISCKHX Mosenei, npoueccon 0 ARAcHHE peansnoro Mupa. Onxoll 13
OCHOHARIY IA049 HIVICHHA E.Ili’tﬁphl RBARCTCH PATRATHE ATCOPHTMHYECKOTD MBIINLISHIAA,
HEOGXOIMMOro, B HACTHOCTH, 18 OCBOSHHE KYpea HEGOPMATHEH, ORNANCHHT HABBIKAMH
AepykTHENb paceymacHull, [Tpeofpasosanne cHMBOIHYECKHX (OPM BHOCHT CRORA
crelHpUIecKnil BKNAT B patBHTHE BOODPANKCHES, CHOCOTHOCTEH K MATEMATHHCCKOMY
Teopuectsy, [pyrof saknoft anavell nayveHns anredpy ABIRETCR NONYYEHNE WKOTEHHKAME
KOHKPETHRX FHAHAN 0 yHEIHAX Kok paacHefimedt saresarnseckoll MOJeTH U8 OnHcanis i
HCCAEI0BAHHA Pa3HOOGPAIHEIX TPOLECCOB (PABHOMEPHLIX, PABHOYCKOPEHHEIX,
IKCTIOHCHIMAABKKX, NEPHOANYECKHX M JIp.), L8 OPMEPOBAHAR ¥ YHALIHXCH NPEICTRRNCHHHA O
POTH MATEMETHER B DAIBHTHA (THBRIHIANNE H KYIRTYPLL Haydenne anreOpel i Hauan asaimia
BHOCHT BRIAJ B PAIBHTHE JOTHYECKOID MLILIEHHE, COOCOOCTHYET JCTETHHECKOMY BOCTIHTAHHIO
YEOBCKA, NOHKEMAHHI KPAcOTH M WIAINECTRA MATEMATHICCKAX PACCYRICHHA, BOCTIPUATHID
reoMeTpHYSCKHY POPM, YOROSHHIO ReH cumyeTpH, Kpose Toro, ocrosroll 3azawedi kypea
anrebpn B HAYAT AHATHIA SRIEETCH HeobXoIHMOCTE 0DECTICHITE MPOUHOE H COIHATENRHOE
CRALACHHE YHAITHMUCH CHCTEMOR MATEMBTHYCCKHX IHAHNHHA W ymerni, HeoOxoaHMBIX B
HNOBCEIHEBHON KHIHH B COBPCMCHAOM O0MICCTRE, JOCTATONHEX U HIYYEHHA CMERHRIX
AHCIHILTHE H OPOOM#ReHNE 00paionans.

FACMCHTHL J0THKH, KOMBAHATOPHKHE, CTATHCTHER B TEOPHH
BepoaTHOCTER CTRHORATCH OOAIATENRHLIM KOMIOHEHTOM WKOILHONO obpaiosanns,
YCHAHBAKMIHM €70 NPHETAIHOS i NPAKTHYCCKDE SHAUCHHE, 2TOT MATEPHAT HeODXOIHM,
mpeae seero, s GopMRrpOBAHES PYHEIHOHATRHON TPAMOTHOCTH — YMCHRNA BOCTIPHHAMATS A
AHATHINPOBATE WHPOPMALTHI, NPEICTARTEHHYI0 B DALTHUHENX GopMaX, TOHAMATE
BEPORTHOCTHRI XAPAKTEp MHOTHX PeLILHLIY IARHCHMOCTEN, TPOHIBOINTE NpocTefmme
BEPOATHOCTHEE pacteThl. Hivuenne ocHOB KOMOHHATOPHEH MOIBOINT YHAIMEMYCR
OCYHISCTRIATE PACCMOTPEHEE CTYMAEE, TIEPeGOp ¥ MOACHET YHCT BADHAHTOR, B TOM HHCAE B
npocTefmHX NPHRIATNHLR 3a2a4ax, [Tpy HIVueHHl CTATHCTHKH W TEOPHH BEPONTHOCTEH
oforauoTes NPCACTANICHHA 0 COBpeMennofl KAPTHIE MHPE I METOJEX eT0 NCCASIOBAHNS,
HOPMUPYETCH NOHMMENHE PO/ CTATHCTHKH KBK HCTOTHHES COUMANEAD IHATMOf mndopMamng
H 3AKTATHBAFITCH OCHOBE BEPORTHOCTHOID MBIILIEHHA, TAK KAK UM NPOLYyKTHEHOH
JERTETRHOCTH B COBPEMERROM Mupe TpeDyeTcd JOCTATOTHD NPOYHAR METEMATHYECKAR
NOArOTORKE.

TeomeTpHs ~ 0JIAH 3 BAKHEH AN KOMIOHEHTOR MATEMATHYECKOTO OOPAIORAHNA,
HeobxouMeiil e NpHODPETENHA KOHKPETHRIX IHEHHH O MPOCTPAHCTEE M IPAKTHYECKH
THAMHMLIX yMeHHH, POpMHPOBAHNA F3MKA OTHCANIA 00BEKTOR OKPYRAOIIETO MHPA, /I
PAIBHTHA NPOCTPAHCTRCHHOND BOODPAKENHA H HHTYHIIHH, MATCMETHHCCKON KyALTYPL
yuaxCH. HayueHne reoMeTpii BHOCHT BEJIAT B PAIRKTHE NOrHYECKore MennneHus. Hiyuenne
NpEIMETa PRIRHRACT BOOBPLKEHNE, IPOCTPAHCTEEHNEIE NPEICTARICHHA cnocodcTaYeT
WTETHUCCKOMY BOCITHTAHHID YEN0BEKA, NOHHMANHID KPACOTE! H HIAMICCTE MATEMATHHECKHX
PACCYRACHH, BOCTIPHATHIO TEOMETPHUCCKRY opM, YCBOSHIID e cusmetpin. Kpose Toro,



OCHOBHOR 3aa49el Kypca reoMETPHH ABRACTCH HeoOXOANMOCTE 00ECHETHT: MPOYHOE H
COTHATENLAOE ORIAIEHHE VYAITHMHCH CHCTEMON MATEMATHYSCKAX THAHKA B YMeHRI,
HEOOXOQMMBIX B NOBCCIHEBHOH #HIHA B COBpeMEHHOM 0DMECTBE, JOCTATOMHBIX TN HIYHCHHA
CMERHBIX AHCUHILIEE B Npofonsennd odpatoparud. Kype 8 10-11 knacce nanpasnes na
CHCTEMATHYECKOS HIVIEHMHE cHOACTR FEOMETPHHCCKHN T2T B NPOCTPAHCTEE, PA3BHTHE
MPOCTPAHC TECHHBIX NPEICTARICHI YIaNXCH, OCBOCHHE CHOCOD0E BEIMHCICHHA NPAKTHUCCKN
BAMHBIX MEOMETPHYCCKHX BCIHYMH H JANLHERIICE PAIBHTHE NOIMYSCKOTD MEILIITTECHHE

YHAIMHXCH,

Tokum odpatoM, B X0J1e OCBOCHHN CONCPRAHMA KVPCA YYALTHECH NOIYHAKT
BOAMOUEHOC T

= PEIBHTE IPEACTARTEHHA O YWHCENE H POUSTH BRMHCTEHHA B Yel0BeYeckon NpaKTHEE,

= CPOPMEPORATE NTPAKTHYSCKHE HABBIKH BRITIOVTHEHWR YOTHRIX, NHCLMEHHLIX,
HHCTPYMEHTAILHALY BRIYHCTEHHNA, PAIBHTE ARYHCITHTENRHYIO KYIRTYPY: OBIAIETE

CHMBOTHYECKHM A3LIKOM AnTefpsl, BRpaboTaTh GopMATLHO-0NEpETHEALE AareGpaRvecKie
YMEHHA M HAYYHTHCH OPHMEHSTE HX K PEIIEHHIO MATEMATHYECKHX W HEMATEMATHYESCKHX HUIAY;

= HIVMHTL CRONCTRE B rpad Kl WIeMeHTAPHEIX GvHEKIMA, HAYYHTECH HCHOALIOBATE
PyHEIHOHANBHO-TPAQHMECKHE NPEICTARTEHHA U ONIHCAHHA H AHATHIA Pe/ThHEIX
IARMCHMOCTER,

= NOJTYHTE NPEACTARICHHEE O CTATHCTHYSCKHX JMEOHOMePHOCTAN B PELIEHOM MEAPE W O
PEUIHYHBL CROCODAX WX HIYYEHHA, 00 0COGEHHOCTRY BLIBOJOR 0 ITPOTHOB0B, HOCKLLHX

BEPOSTHOCTHRIN XapaKTep;

- PALBHTE NOTHYECKOE MBILILICHHE M PEih — YMCHHUR JI0IHYCCKN 0B0CHOBMBATE CYRIICHNA,
NPOBOIHTE HECTOKHENR CACTEMATHHUIHY, TPHBO/INTE HPHMEPH H KOHTPIPHMEPE,
HCTIOIBIOBATE PALIHYHEIE HILIKH METEMATHEN [ChoBecHBA, CHMBOTHveckri, rpaduuseckuwit) anx
HILIROCTPAITHH, HHTERIPETALINN, EPUYMEHTEIHHE M JOKAIRTSN6CTRL,

- cHOpMUPOBATE TPCACTARACHNIA DO AIVUGEMBIX NOHETHAN B MCTOJAX KAK BasmHeHmmy
CPEACTRAN MATEMATHHECKOTD MOICTHPOBAHNA PEATHHLIX NPOLESCCOR H ARTeHHH,

[leam: Hiyucune kypca MaTeMaTHKH Ha GazoBOM YPOBHE CTREAT CBOCH HEIRI0 NOBRICHTE
obmeRyILTYPHLE YPOBEHL YENOBEKA H MABepIINTE POPMHPOBAHNHE OTHOCHTENRHO UEIOCTHON
CHCTEMB! MATEMATHYSCKHX THAHHA Kak OCHOBK OGO npodecCHOHANBHOR ACHTEALHOCTH, HE
CHRIAHHON HENOCPEACTRCHHD ¢ MATEMATHECH.

Faaanan:

= CHCTEMATHIHPOBATE CBEICHHR O YHCIAX, HIVIHTE HOBBIC HHIE MHCIOBRIX BRIPLKEHHA 1
HOpMYI; COBCPIICHCTROBATE NPAKTHYCCKHE HABRIKH H BLMHCIHTENBHVIO KYILTYPY,
POCIUHPRTE W COBEpPIICHCTROBATE anredpanvecknfi annapar, copMHpoBaHHLE B
CCHOBHOM MKoTe, o MPHMEHATE PO K pellei e MATEMITHYSCKAX S LA

= PECIIHPHTE B CHCTEMATHINPOBATE COIIME CBEICHHA © (QYHEIHAX, NONOMHHTE ENACC
HIVHAEMEIN  PYHKUMA, NPOILTOCTPHPOBATS IWHPOTY npuMedesns  dyuxumii s
OMHCANHE H HIYOSHHR PELTEHLIN SARHCHMOCTEM;

~ HIYYHTE CBROHCTEA NPOCTPAHCTBEHMEX Ted, CHOPMHPOBAHHE YMEHHS NPHMEHNTE
MOANYMEHHLC FHAHHE U8 DEIICHHE NMPAETHYSCKHX 387354,

= POBHBATE  IPCICTARNCHHE 0O 2 BEPOATHOCTHO-CTATHCTHHECKHME 3JAKOHOMEPHOCTHX A
OEPYALHIIICM MAPE, COBCPINCHCTEBORETE HHTC/UIEETVANEHREIE H PCYCBRIE YMCHHA TYVTEM
OROraIEHHE MATEMATHYSCKOID HIBIKA, PAIEHTHA NOMMYSCEON0 MEIIITNEHEAL

—  OFHAKOMHTE © O:CHOHHRMH HICHMH H MCTOIAMH MATCMATHCCEOTD SHAMHIE:



Mecto npeamera B yuebnom naane

Coraacho QefepansHoMy OaiucHoMy vaehHOMY MUaHY M8 o0paIoBATENLHLIX YupeaacHni
Poceufickoit ®enepainn 18 00RIATENLHONO NIYHEHHA MATEMETHKR HA Tane cpeamere obuero
oOpasoBalna oTBONHTCA HA GasosomM yporee: 102 saca & 10 knacce w3 pacyera 3 v B HeaemO, M3
HHX 68 yacom Ha Kvpe anreOphl 0 34 waca INEKTHEHOIO KVPCR, B TOM YHCNE & KONTPONLHIX

pabor.

102 uaca B 11 kracce, 3 uaca B HeQemo, w3 BHX | 43¢ ANCKTHRHOIO KYPCa, B TOM YHcae 6
KoHTponkikex palfor. Beero 204 waca 3a 1sa roaa ofivaeHns,

basuchii yuehnpifl nian ma wayucHne reomerpus 8 10-11 kasceax oreogeT 2 yuelHLIX Yyaca
B HEJIEHO B TeYCHHME Kakaoro rota odyvenns: 68 gacon g0 knacce, B3 HUX KOHTPOThHBX
padoT-4; 68 gacon &8 1] kancce, 13 HAX KOHTPOIRHLD padoT-7. Beero 136 gacos 3a apa rona

obyveHnns.

Busist n popms KoNTpoas: KOHTPOTEHERE paboThi, CAMOCTORTE Thitkic paloThl, TECTH,
MATEMATHYSTKHE IHKTAHTEL

YuebHo-MeTOIHYECKHH KOMILTEKC:

.

2.

Amamon LLLA. AnreGpa w wadam asanmsa. YyeGun as 10-11 knaccos
ofimeofpaiosatersnnx yupesaenni. M., «Ilpocsemennes, 2019,

bypmuctposa T.A. AnreGpa 1 Hauana MatemaTHdeckoro aganesa. 10 - 11 knacen.
PaGosse nporpasysl ofimeobpasosatensanx yapexaennii. M., «Tlpoceemennes,
2018,

Hlatyuua M. H. n ap. AnreGpa u Hasmana METeMATHYSCKOrD AHATHIA,
Janaxrieseckne mareprans: 10 # 11 knaces. M., «[Tpocsemennes, 2017,

Traugsa M. B, n ap. Aarebpa n Hauana MATEMATHMECKOTO aRANN3A. [eMaTHYecKne
TecThl. 10w 11 knacewt, M., «llpochemennes, 2017,

. Trastsa M. B. u ap. Anrefipa i nasana matemaTiycckoro ananisa. Metommueckue

pexomengaii. 10-11 knacenl. M., «llpocseinennes, 2017,

Caaxan C, M. lovpoamsie pazpaboren 10—11 knacewm /C. M. Caarsn, B. @. Byty3os.
— M.: [pocsemenne, 2014,

Jluremnenxo B. H. Notosrses k EIT3, 10, 11 kaacest. — M.: Tpocsemenne, 2014,
lNeometpua 10-11. Yuebunk 1na obmeotpaioparensarx yapesaenndi. J1.C. Aranacan

[ ap.]. - M.: [lpoceemenne, 2019,

Bypmuctposa T.A. Neomerpus. 10 - 11 knaccw. Pabowse nporpasmet
obmeobpasoparensinX yapexaenui. M., allpocremennes, 2015,

. Paboune nporpamssl no reomerpii. 7-11 knaces Coctanurens: H. @, Nasprnosa —

M.: Bako, 201 L. 'eomerprn, 10-11 knace. CaMocToORTENBLHBIE B KOHTPOALIKE padoT
/A, [1. Epmoga, B. B. lNonoGopoaeko. — M.: Haexca, 2016.

3us B T, leomerpus: amnaxTiveckne sarepuamd i 10, 11 knascca, — M.

[pocsemenne, 2014,

. 3us b. I. 3aaaum no reomerprn ans 7—11 knoaecos’ B. T 3us, B. M. Mefinep, A. T.

baxanckui. — M: [Mpoceemncane, 2014,

. Tnaaxor KO, A, Teosmerpia: patotan terpats ana 10 gnacca / W0, AL Nnaakos, M. H.

mna, B, @. byryaon, — M.: Tlpoceemenwe, 2018,

. Cnaskos KO, A. leomerpua: paGouas Terpaas qna 11 wnacea / K0, A, Mnaskos, W, H.

Hamna, B, ©. byryaon. — M.: [Mpocseienne, 2018,

. [naaxos KO, A. Tecromwe nagamus no nogrotonke ¥ ETD, 2018-2020 r



JHYHOCTHBIE, METAIIPEAMETHBIE H NPEJIMETHBIE
PE3Y.JIBTATBI OCBOEHHS IPEAMETA

Hayuenne amreGpsl H HAual MATEMATHYECKOTD AHATHIA B CTapmedl wxone pafr
BOIMOEHOCTE AOCTHRCHAA O0YHUIONIHMHCH CIEAYIOIHEY PEIYILTATOR,

JdnunocTHRIE:

- ChopMEPORIHHOCTE MHPOBOIIPEHHE, COOTBETCTBYIOMIETO COBPEMCHHOMY YPOBHIO PAIBHTHR
HAYKH: KPHTHMHOCTL MBIIUICHMS, VYMEHHE PAECIIOIHADATE JIOFHMECKM  HEKOPPCKTHRIC
BRICKATRIRAHER, OTITHYATE TTOTEIY OT lbﬂlﬂ'ﬂ:

- TOTOBHOCTE W CnOcOBHOCTE BECTH  OHANOT © OPYTHMHE  JIOABMH, A0CTHCETE B HEM
BIANMOTOHHMAHHA, HAXOANTE 0DUTHE Le/TH & COTPYIHHYATE JUIH HX JTOCTHACHHAS

- HABBRIKH COTPYIHHWECTEA CO CBEPCTHHEAMH, JETLMH MIATIIETO BOIPACTA, BIPOCIRIMH B
obpasosatensiol, ofimecTeenno noneinod, yuedHO-HCCTeI0BITENLCKON, MPOCKTHOR H APYTHX
BHIUX JERATETRHOCTH,

- FOTOBHOCTE H cnocofHOCTE K 00paloBaHiio, B TOM YHCE CaMooGpaloBaHHID, Ha NPOTHRCHHH
BeeH HHIHH; COIHATEIRHOT OTHOIICHAE K HENPEPRIBHOMY 0DPA30BAHHID KaK YCIO0BHID YonemHodH
npofeccHOHATRRON B 00INeCTREHHON IEATENEHOCTH,

= HTCTHYECKO: OTHOWIEHHE K MHPY, BEAKMSL 3CTETHKY EI:H"H., HAYYHOID H TEXHHYECKOTOD
THOPYECTRA

- ocosHanuedl Bmbop Oyoymefl mpodeccHH B BoIMOMHOCTEH peAnHIAAN CODCTBOHHBIX
WHIHCHHEX [UTAHOE; OTHOMCHAE K NpodeccHoHAThHON AeATEIRHOCTH KAK BOIMOKHOCTH YHACTHA
B PEIIEHHH THYHEX, 00MECTRCHHEIX, MOCY IAPCTRCHHEIX, O0MEHAHOHANLHKEX MpoGnes

Meranpeaverunie:

= VMCHAC CAMOCTONTC/IBHOG ONPCICNNTE HC/IH JENTCIRHOCTH B COCTARIATE MIAHA ASRTCIRHOCTH,
COMOCTOATENLHG OCYINSCTRIATE, KOATRPOUHPOBATE H 2 KOPPEETHPOBATE  ASSTENBHOCTE]
HCIONBIOBETL BOE BOIMOMHEN PECYPCH VIR AOCTHREHHE NOCTARNEHHLX Lenel 0 peaiHIaium
LIAHOE TEATENRTCCTH, BhIﬁ-I'!'pB.TL YCOEMWLIE CTPATEMNH B PEYTHYMNLI CHTYMTHAX,

- YMEHHE NPOAYKTHEHO 0BIATECE 0 BIANMOIeACTROBATE B MPOTECCe CORMECTHON JERTEARAOCTH,
YUHTHIBATE HOTHIAH APYIHX YHACTHHEOR JEATENbHOCTR, HhOeKTHERO pRIPLIaTE KOH(IHKTS,

- BIANCHHE HABKKAMH  NOSHAaBATENRHOA, vacOHO-HCCACAOBATENBRCKDR ® mpoexTHOMR
ACATEINLEHOCTH, HEREIRONE Pﬂl‘PﬂlﬂtHHl ﬂlﬁ.‘lﬁﬂﬁd: EHDWE'HDBTL n MTOBEHOCTE K
CAMOCTONTETLHOMY NOMCKY METOJ0R PeIICHHA NPAKTHUECKHX JANAY, NPHMEHEHHN PAITHMHEIX
METOIDE NOIHAHMA;

~FOTOBHOCTE H  COOCOOHOCTE K CAMOCTONTOIBHOH  HHGOPMAIHOHHO-NOIHABATENBHOM
JCATENBHOCTH, BETOHAE YMEHHE OPAEHTHPOBATECH B PAVTHHHEIX WCTOSMHHKAX WHHOPMALHA,
EPHTHHECKH OUSHMBATE W HHTEPHPSTURORATL HH(OPMALHIO, NOAYVYEEMYID HI PAOLTHYHEX
HCTOMHHKDB,

- YMCHHC HCMIOIRIORETH CPEACTRA HHPOPMAITHOHHEX W KOMMYHHEAIROHHEN TeXHoorHi (Jance
— HKT) 8 pelieHHM KOrHHTHEHBIN, KOMMYHMKATHBHEX M OPrANMIALMOHNLIX Sagay C
cofmonennes TpeboBanri IProHoMIKR, TEXHREH GEI0NaCHOCTH, THIHCHE, pecypeochepeeti,
NPABOBLIX H YTHYECKHX HOPM, HOpM HEQopMauHoHHOH GelonacHocTH;



= RITUEHAE RIBKOBRMMH CPCACTBAME — YMEHHC HCHO, NOTHYHO B TOMHO HIJAMTE CHOKY TOYEY
APCHHR, HCOONMEIDBEATE AACKBATHRIE AILIKORLIC CPEOCTRER;

- BALICHHE HABLKAMH NMOIRABATENLHOH pediiekcH KaK OCOIHAHMA COREpIIacMBIX JeficTamnii B
MEBCTHTEIRHBIX ]Ipﬂll_l:f.":'ﬂﬂ. HX ]11'!33.-TI:|THTBH H OCHOBaHHH, FPRaHHLL CROCTO JHAHMA H HEIHAHHA,
HOBLIX MOTHABITEMLILIY JRO6Y W CPedcTR HX TOCTHHEHHS,

[peamerniae:

[peameTHBE PeIyILTATE OCBOSHHA HHTEMPHPOBANHOMD KYPCA MATEMATHEN OPHEHTHPOBAHE
no POPMHPOBANHE USTOCTHED NpeacTasneHuf o Mupe 1 odlued KyasTYpu obyvarmmmsxca
NyTéM OCBOSHHA CHCTEMATHHECKHX HEYYMHBIX IHAHMA H cnocofos neficTenii Ha
METANPEAMETHOR OCHOBE, A NPEIMETHLIC PEIVALTATI OCBOCHHA KYPCA MATEMATHKH Ha GatopoM
YPORHE OPHEHTHPOBAHE! HA OBECNEYCHIE NPeHMYLecTRCHHO ofimeobpasopaTeabHOR 1
ofitexyaaTypaol noaroToak, Our npeanonaramot:

—  ChOPMEPOBAHHOCTE NPSACTARNEHN O MOTEMATHKS KAK YACTH MUPOROR KYALTYPS H O
MECTE MATEMATHEH B COBPEMEHEON ITHBHIHIALNN, 0 cnocofax onHcanHs Ha
MATEMATHYECKOM NIKIKE SBACHHN PEANLHOTD MEPA;

= CHOPMEPOBAHHOCTE NPEACTABIEHHA O METEMATHYECKHX NOHATHAX KaK O BamHefimmny
MATEMATHYECKHN MOJCIAN, TOIBOIAHIINNY OMACKIEITH H H3YHATH PATHBIC MHMIECCH H
HBJACHWUR; TOHNMAHHE BOIMOMHOCTH AKCAOMATHYECKOTD MOCTPOSHEA MATEMATHHYECKHX
TEOPHIA;

—  ChopPMEPOBEHHOCTH NOHATHAHONO ANNAPATE N0 CCHOBHLIM PAIIENAM KYPC MATEMATHKH,
SHRHMHA OCHOBHRIX TEOPEM, (HOPMYIT 0 YMEHHE HX NPHMEHATE, YMEHHA JOKATLIBATE
TEOPEMEL

—  RAANCHNE METOIAMN JOKEIATCABCTE H AATOPHTMOB PEIICHHA; YMEHHE HX NPHMEHATE,
NPOBOIHTE JOKAIATENEHEE PACCYHIICHHE B XO0I¢ PEMCHUE JA1a4;

—  BIANEHHE CTANZBPTHEIME NPHEMAMI PEITEHNA PANMOHATEHAIX W HPPALHOHATLHLIX,
NOKRIATENRHMY, CTENCHHMY, TPHNOHOMETPHYECKHX YPaRHeHHA H HepABeHCTE, HX
CHETEM; HCNOBIOBAHHE TOTOREIX KOMIBIOTEPHEIX TPOTPEMM, B TOM YHCIE N8 MOHCKS
NYTH PEIICHAE W WUTHICTPALNE Pelleiia YPpasiesuil i HepapeHcTn;

—  chOpPMHPOBIHHOCTS HpeACTARTEHRA 00 OCHORHLIX NOHSTHAX, HIEAX H METOIAX
MATEMETHHECKOTD BHATHIAE,

- COPMEPOBAHHOCTE NPEACTARNCHINA O MPONECCAN 1 ARICHIAX, MMEIOMLIX
BEPONTHOCTHEIA XapaKTep, O CTATHCTHYECKHX 3AKONOMEPHOCTHX B PEATLHOM Mupe, of
OCHOBHBIX OHATHAX 3eMeHTapuol TeopHi BepoaTHOCTEN,

~  ChOpMHPORSHHOCTE YMEHHR HAXOIHTL H OUCHHBATE BEPOATHOCTH HACTYILICHHA
COOBITHA B NPOCTEALINK NPAKTHYCCKHNX CHTYAUNEX H DCHOBHBIC XAPAKTCPHCTHEH
CAYyMARNBIX BETHYHE,

~  BIAICHHE HABLIKAMH HETOTLI0BAHHA FOTOBRIN KOMILIOTEPHLIX MPOTPAMM MPH PEIICHEH
3aaa.

- BIAUIEHHE TEOMETPHYECKON TEPMBHONOrHER, KMOYEBRIME NOHATHAMH, METOZAMME H
MPHEMAMH;

—  WILIEHHE OCHOBHBIMM NOHATHAMH 0 [IDCKHX H TPOCTPAHCTBEHHEX MeOMETPHYCCKHX
dHrypax, Hx OCHOBHLIX CBORCTBAX;

—  CHhOPMHPOBAHHOCTE YMEHHN PACTIOTHABATE HA YEPTERAN, MOJENRX H B PELTLHOM MHpE
reoMeTpiyeckie urvpa;

~  OpHMEHCHHE HIYYeHHLIX cBOACTE reoMeTpHueckiX GUIYp # GopMyn LR pemeHns
FEOMETPHYECKRX 3089 H 3184 ¢ NPAKTHYCCKAM COOCPKARNEM,



[Lrannpyembie pesyasTars niyHenns Kypea arefps: 8 10-11 kaaceax

FIEMERTHI TEOPHH MHOKECTE H MATEMATHYECKOI J1oruKn
YYyeHuk HayunTon:

UnepHposaTh NOHATHAMH: KOHESHOE MHOMCCTEO, JIEMEHT MHOKECTEE, N0 IMHOKECTBO,
nepecescHne B o0LeINHEHRE MHOKCCTR, YHCTOBEIE MHOKECTRE HE KOOPIHHITHOMN
IPAMOHN, OTPEIOK, HETEPBAN, NOAVHHTEPBATL, TPOMEXYTOK C BUKOTOTOR TouKOH,
rpadinseckoe NPEACTARNSHNS MHOKECTE HA KOOPAHHATHON NI0CKOCTH; ONEPHPOBATE
NOHATHAMH: YTBEPEICHHS, OTPHUAHHE YTBEPAUICHIA, HCTHHHME H T0RNLIE
YTHCPEICHHA, IPHYHHA, CACACTEHES, YACTHEH cryyal ofimero yTRepKIeHRE,
KOHTPIPHMED; NPOBEPATE NPHHALICAHOCTE MEMEHTE MAOKECTRY; HANOANTH
nepecedeHne i O0BCIHHCHIE MEOKECTA, B TOM HHCIC IPEACTARNEHHER rpadiseckn Ha
qHEAOBOH OPAMOR 0 HA KOOPIMHATHON MIOCKOCTI, NPORGIHTE JOKAATE ILHEE
PRCCYRIIEHHA A8 0DOCHOBAHKA HCTHHHOCTH VTREpHIeHHA. B nopceanennoft suamn i
[FPH MIVICHHH JPYTHX NPEIMETOR HCNOILI0BATE YHCAORKIC MEOXECTBA A
KOOPAHHATHOR MpAMOl i HA KOOPAHRATHOH NIOCKOCTH VIR ONHCEHRA PEATLITLIG
TPOUSCCOB W SRICHHI NPOBOAKTE AOKIIATC/ILHEC PACCYAIEHHS B CHTYALMAX
NOBCEAHERHOR RHIHN, PH PEIISHHR 4T84 M3 IPYIHX npeaMeTon,

Ysicna u snipakenns,

Yuenuk mayunres:

Crobotio onepHpoBaTE TORITHAMIT LEN0E YHCAO, JETHMOCTE YHCeN, 0OLMKHORSHNAS,
AECATHYHAA Apo0h, PAIMOHATLHOE YHC/ID, NPHOTNKEHROE THAYEHNE MHCE, YaCTh, 00,
OTHOLOCHHE, ITPOIENT, TOBRIITISHET B TOHHESHAS Hi SUIBHHOE SHCID PO A TR, HEEIIITEIE;
npofie, NPHBOIHTL NPHMEPS! YUCEN ¢ JATAHLMHA CBORCTRAMM JeIHMOCTH; ONEPHPOBATE
NOHATHAMME TOTAPHM SHCAR, TPHIOHOMETPHHECKHR OKPYIKHOCTL, PILIRANHAS | IPAIVCHAR
MEPA ¥TTA, BETHMHHA Y18, JANaHHOTO TOUKOHR Ha TPHIOHOMETPHECKON OKPYRHOCTH, CHHYC,
EOCHHYC, TAHPEHC B KOTRHITHC YITHOE, HMEOIHx NMPpCHIBTEHYHD BETHYMHY, YHCHA ¢ H T,
BEUIO/IHATE PRHIMETHYECKHE JeliCTRIA, COMETRAR YCTHRIC I ITHCHMENHAIE IPHEMDI, IPHMEHAR
MPH HeoOXOMAMOCTH BRIMHCTHTCABHEE YCTpofcToa

Ypanuennsn n HepABEHCTEA.

VYennk HayanTes:

Onepuposats NORATHAMK: TPORIBOTHAR PYHKILNN B TONKE, KACATELHAN K rpadiky D VHKILHE,
BEIMHCIATE BEPOATHOCTH CoDRTHH Ha oCHOBE NOACHETA TRCAE HEXOL0B: OUEIHBATE K
BEIMHCTATE TPORIBOIHELE MEMEHTAPHLX YHKILMHE B 1 KOMORAALIHT, HCTOALIYH CIPABOYHEE
MATEPHLTEL HECIEROBATE B NPOCTeRmMs cayMasx GyHKIHE HA MOHOTOHEOCTD, HAXOINTE
HAHDOTLIINE 0 HARMEHBIINE THAYCHUA QYHKINE, CTPOHTE rPadiIKl MHOIOWLICHOB |
MPpOCTERINX PAMOHATRHL GVHKIHA ¢ HenoMsI0BANHEM ANTAPATA MATEMATHYCCKOND EHATHIA.
B noscetHes O WIIHH H 1PH HIYNCHER APYTHX Y9eOHBIX NPEAMETOR: PEMATh NPHKIATHLE
300K 13 GHOAOTHH, DMK, XUMIH, FKOHOMUKH B APYIHX NPeIMETOR, CBAIaHIME
HCCIEA0BANHEM XEDAKTEPHCTHE PEATRELIX TPOIICCCON, HAXOKACHHEM HAHDOILIIKX |
HAHMEHLIIHX THMANESHRHA, CKOPOCTH H YCKOPEHUN | T.11.;

CPUBHHBATE B MPOCTRIX CAVHAAX BEPOATHOCTH COOLTHA B peamnHOl HTIHN:

HBIYHCIIATH TPOMIBOINYIO YHKIWH, OJHOWIEHA, MEOTOYIEHE, KBAAPATHOID KOPHA,
NPOHIBOTHY IO CYMMLL §rvHEI;



HHTEPAPSTHROBATE DOIYMCHHBC PCIYILTATHL.
CTAaTHCTHEA H TEOPHA BEPOSTHOCTEH, JOrHKA H KOMOHHATOPHKA.
Vuenuk AavanTon:

Oneprposath i GH3080M YPOBHE OCHOBHBIMH ONHCATEALHEIME XAPAKTEPHCTHKAMHA
YHCIOBOTO HADOPA: BEMHCATE CPEANEE apHpMeTIUECEOS, MEIRARY, HARGILIIE: H
HAHMEHLINEE: THAYEHAS;

OnepHpoBRTE Ha 5a30B0M YPOBHE MOHATHAMI: YACTOTA H BEPORTHOCT cobbrTHa, cayafinmi
BRIGOP, OTBITH ¢ PABHOBOIMOWHBIMHA JIEMCHTAPHRMN COBRITIRMN;

YMETH PEILETH HECHOWHME TATANH HE NPHMEHEHNE 1JaK0H8 SoNbIIHX SHCeN § COUHONOIHH,
CTPAXOBAHKH, 1paBooXpanenin, obecnedennn Ge30NACHOCTH HACCICHIA B YpeIssrainbx
CHTYAIHEX; NCPEeBOINTE NPH PEIICHHE 3A0a4H HHPOPMAINID 13 ojiHo# dopMbl 8 APYIYIO,
WCNOILTYA TPH HeoOXOIMMOCTH CXeMBl, TAOANIE, rpadHin, THarpaMsMbl

TercToBBIC IATAYH.
¥Yyennk nayunTen:
Petars 380891 PRIHAX THIOR, B TOM YHCIE 10894 NOBRINENHON TPYAHOCTH,

BRIOHPATE ONTHMLIBHEIR METO PEUICHAA 3A0A4H, PACCMATPHEAR PATTHYHEIE METO/Ib; CTPOHTDL
MOOETE pELOEHHS JLTAYH, NPOBOINTE JOKATCILHLIC PACCYIHICHHR,

peinars sagasy, Tpebviomae nepefopa BAPHARTOR, MPOBEPKH YENOBRI, BRIDOPA OMTHMATRHOTD

AHATHIHPOBATE M HHTEPIPETHPOBATE PE3VIETATEH B KOHTEKCTE YCHDEBHE TATE0H, !Hﬁﬁpﬂ.ﬂ
PeIlicHHA, HE NPOTHBOPEHALIIHE KOHTEKCTY;

PLIIETE MPAKTHHECKHE HULEHH B HUIAYH B3 APVTHY HPEIMETOR,

Conepmanne kypea 8 10 kaaccee

Tema 1. «deiicranTessnsie yneaas

llenwe n pannmosanuanie wncan, [leficreurensume wneaa. beckoneyno vOmBaomag
reoMeTpHYeckas nporpeccis. Apuimersvecknit kopens Hartypatsol crenenn. Crenems ¢
PALHOHATEHLIM | ACHCTRHTETRHLIM TOKAIITEIRMH.
OooRILIE e -tllnpnrnpummm n'p-um:m-'mnnﬁ O HATVPLTEHER, IEALIX WHCRAN,
O MPHIBAKAX JeTHMOCTH, MPOCTLIX H COCTABHBIN SHCIAX;
O PALHOHATEHEIY YHCTAN;
0 MepHoge, O nepHoareckol apoln, o JeAcTRRTENLHLX YHCITAX;
o HPPALHOHATEHEIX THCHAX,
0 Geckopeunofl pecaTHUHON nepHoaAacckod apobn;
0 MOIYNE TeHCTRHTENLHDID THCIR,
dopumpoBanue yMeHui onpeaeiTe GeckOHEYHD YORBAIOWIYIO MEOMETPHIECKYIO IPOrPECCHIO,
BRMHEATE o Gopayae cymmy Deckonedno yORBAIOMER reoMeTPHYSCKOH NPOTPCCCHE,;
ORIAIEHNE YMEHHEM HIBTETCHIA KOPHE - CTENCHA W NPAMEHCHHE CBOHCTE aprMeTHYECKOTD
KOpHS HATVPRTEHOA CTeneHN,
OBIAJEHHE YMEHHEM H HERLIKAMH PEICHHE HPPRIHOHLIBHEIX YPABHEHHA, NCNOTEIYA PALIHYHEE
METOIE PEMEHHA HPPALHOHATEHEX YpasHeHnit # ceoflcTs crencHl ¢ MOGKM HENOYHCIEHHEM
MOKASATENCM.



Tema 2. «Cremennan gyuknnmy
Crenennas dyaxuni, c8 croficTea B rpaux. PasHOCHIbHLE YPABHCHHS W HCPARCHCTHAL

Hppausonaibibie YpaBHEHHA,

Ocnonnkie tenn: GopMHEpOBARHE DpeacTasieHnft o crencHHOR (yHEUHA, © MOKOTOHHOH
frvHELLHN,

dopMrpoBaHRe YMeHHR BunoaHESTE npeobpaloBaHde JAHHOID YDABHEHMA B YPARHCHHE-
CACACTRHE, pRcLIHpenta ofnacTy OnpeIeneHnR, NPpOBepEH Kophed;
DRETANCHHE YMOHHOM PEETh HPPAUMOHANBHEE YPARHCHWE METOOOM BOABRENCHHA B KBEAODAT
ofenx Yactell ypasneHns, MPOREPKH KopHel ypanHenus,

BEMOAHATE PARHOCHIBHEK NpeolpaioBafnl  YPABHEHHS H ONPEIendsTh HEPABHOCHIBHBIC
NpeotpaIoBAHAN YPABHEHHA.
Tesa 3, allokaarennnan fynKuna

Moxasarenssan pynxumn, ef cooficraa n rpadw. [Noxoarensnse ypasnennd. [lokassrenbine
HepapencTha. CHCTEMB! DOKA3ATENBIBIX YPABHEHHH B HEPABCHCTE.

CheHOBHBRE NeTH: (hOPMAPOBAHAC NOHSTHIT 0 noKasaTersHOR GpyHEIRA,
0 CTENEHH ¢ NPOIBOALHEM JeRCTRHTENRHAIM IOKATATENEM,

o ceoficTeax noxkasarenenol dyvekune, o rpaduke GYHKIAH, 0 CHMMETPHH OTHOCHTEABHO OCH
OPIAHAT,
o skcnoHenTe, (GOPMHPORIHNE YMEHHS PelIaTh NOKAIATeNLHEIC YPABHCHMA PAITHVHBIMH
METOJAMH: VPRBHHBAHHEM NokmlateaeH, BBCACHHCM HOBOR NCpeMCHHOA, ORIANCHHE YMERHEM
pelaTh  NOKASATEILHLIE HEPABCHCTBA PAVIHVHEIMH - METOJAMH, HCOOTBIYE  CcBOHCTBA
PABHOCHILHOCTH HEPRBEHCTE,
DBIANCHHE HABWKAMH PEINCHHA CHCTEM MOKAIATEALHMX YPasHeHnA W HCPaBEHCTE METOI0M
JAMCHEI MEPEMCHHRIN, MCTOOOM MOICTRHOBKK.

Tema 4. wlorapudgmuaeckan gyurims

TNorapudnmel, Ceofierea  norapudmon,  JlecaTHunnie ©H  WaTYpanbHEE  TOrApH{HMEL

Jorapudmuyeckas dyexuns, e ceoficrea W rpagmk.  JlorapudMieckHe  YpaBHCHHA.
JlorapepMudecKHe HEPABeHCTRA

OcHorpnle nemd: popMuposanne npeacroptensfl o norapudme, of ocHOBAHNR JoTaphdMa, o
norapHpMHPOBAHAR, O JECATHUHOM Jorapadae,
0 HATYpaNsHOM norapedme, o GopMyne nepexoia oT AorapufMa ¢ OIHHM OCHOBAHHEM K
norapufMy ¢ ApyruM 0CHOBAHHEM,

(hopMHPOBARKE YMEHHA TPAMERATE cBoicTEa TorapudmMos;

noraprM OpoMIBEOCHHA, AorapufiM  HACTHOIO, JOTapHdM  CTENCHH, UPH  YOPOUICHHH
BLIpEKEHHI, CONCPRAIIMX TOTapH{Mi;
OBMAJICHHE YMEHWEM PEIIaTE AOrAPHEMHYSCKHE VPUBHEHHA, TEpeX0ons K PaBHOCIHITLHOMY
NOTAPHPMEMCCKOMY YPABHCHHIO, METO/ NOTEHIEPOBARNA, METOJ BBEIEHHA HOBOM NepeMennol,
ORMAICHHE HARLIKAMH PEIDEHHA NOrapHpMHYSCKHY HEPABSHCTH.

Tema 8. « Tpuronosmerpuaccine Gopmy ki

Pamnannas mepa vrna, [losopor TouKH BOKpYr Hauana xkoopmuHar. OnpefenedHe CHEYCL
KOCHHYCA W TAHreHca, FHaki cHHYycH, KOCHHYCH W TAHTeHca. JasHCHMOCTh MERIY CHHYCOM,
KOCHHYCOM M TAHTEHCOM OJHOTO M TOTO #e yras TpHroHoMeTpHueckHe Tomnectna, Cumye,
KOCHIYC H TAHTEHC YTIOB a B o. PopMyas caomenns. CHHYC, KOCHHYC B TAHIEHC JBORNOI0 Yria.
Dopaynm TpHBeIeHns. CyMMa i paziocTs cunycon. CymMa 0 pasHocTs KOCHHYCOB.

OeHOBHLIE NEH: POpMHPOBAHKE NPeCTaRIEHHR O paIHAHHON Mepe yria,

O NEpeRoje PAIHARHON MEphl YITIE B FPATYCHYIO MEPY 0 HaobopoT;

© WHCI0BOM OKPYRHOCTH HA KOOPAMHATHON NI0CKOCTH;

0 CHIYCE, KOCHNYCE, TAHTeRce, KOTAHIEHCe, WX canficThRax;

O HETBEPTRX OKPYHRHOCTH,

opMipoBaine YMeHER YIPOIIATE TPHIOHOMETPHYECKHE RMPAKERNA OAHOTO APIYMCHTE;

JORATRIBATE TORIECTH:

BRIMIOMHATE NPeodpailoBanie AMPERCHAR NOCPSACTROM TORASCTREHHLIN Npeodpatosunii;



OBNAJICAHE YMEHHEM NPHMEHAT POPMYNIEL CHHYCA H KOCHHYCR CYMMEl B PA3HOCTH, GopMYyIn
ABOAROTO Y18 ANA YIPOMICHKA BhPaKcHAT;

OBAAAEHRE HABBIKEAMHA HCIOILIOBAHAN (JOPMYN NpHBEACHAR H GOpMY NpenfpaioBdHiA CYMMEE
TPHIOHOMETPHYCCKHS (PYHELRA B TPOHIBEACHME.

Tewma 6. « TpuroroMeTpEaeckne YPaBHeHNE

Ypasnenne cos x =a. Ypasuwenne sin x = a. ¥Ypansenne tgx = o. Pemrenne TPRIOHOMETPHYSCKHY
YpasHeHHN,

Ocuopnnle e GopMHEPOBAHEE NPENCTARIEHHA O PELIEHIH TPHIOHOMETPHYECKHN YPaBHEHMT
HA YHCI0BOR OKPYKHOCTR, 00 APKKOCHHYCE, APKCHHYCE, apKTAHIeHCe, APKKOTAHMEHCE YHCHa;
popMEpOBaNHE YMENRE PEIIEHRE TPOCTERINX TPHIDHOMETPHYCCKIX YPABHEHMI, 0IHOPO/IHEIX
TF'H"DHU'HE'.I]}H'-IE’L' EMX }"F'H.H-HEHHH;

OBRJAJEHHE YMEHHEM PEATE TPHIOHOMETPHHECKHS YPABHCHHA METOOOM BBCACHHA HOBOW
nepeMeHHON, METOIOM PAVIOKEHEA HA MEOKHTENN;

PACHINPEHNE H 0G0DIICHHE CBCACHII O BHIAX TPHIOHOMETPHYSCKHX YPARHEHWIH.

Cogepaanne kypea 8 11 kaacce
Tewa 1, allopTopenne kypea aarefps: 1 nawan anaauia 10 kaaceas

CICHORHBIE LR YMOTHE PEIETE HECROMHLIE ﬂ.ﬂl’ﬂﬁpﬂﬂ"iﬁﬂﬁ.ﬂi—:‘\ HppalHOoALTEHRLE,
IOKAIATETLHEIE, -"IﬂT'-IlPH{l}HH‘iﬂGl-’.HE. TPHIOHOMCTPHMCCKHC YDABHCHHA, HEPEBCHCTRE H HX
CHCTEMBL,

3uars cooficTea creneuno, nokmatensHod, rorapudmuyeckofl dyYHKIHA 1 YMETh CTPOHTH HX

FPaiKH.
Tema 1. «Tpuronomerpudeckse Gynkinn

OfnacTs onpeteNenHs # MEOKECTRO IHaYeHnit TpRronoMeTprsecknx fyaxkumi. YerHooTs,
HEUETHOCTE, HEPHOIRYHOCTE TPHrOHOMeTpYecknx dyrkunil. CaoficTaa dyHKILHN Y=cos X i e
u rpaduk. CooficTea

dovrcin y=sin x e rpauk. Croilcrea gyuxmnn y=tg x n of rpadux. OGparise
TPHIOHOMETPHYECKRE (Y HKIIHN.

OcnoBnkie Weid: HAYUHTRON HAXOANTS ODJIBCTE GIPEIEIEHIE TPHIDHOMETPIYCCERX iy HKIDH.
HayumThes HAXOIMTE MEOKECTEO SHANECHMI TPHIOHOMETPHICCKHX GyHKRIHA,

HayuiThed onpeieists Y4eTHOCTh, HEYETHOCTE, NEPHOIHMHOCTS TPHIOHOMCTPHHMCCHHX
dyvamrmi.

Fnath crolicTaa TPHTOHOMETPHYSCKHX GyHKINA V' = COSX, V=SINX, ¥ =IgY ¥ yMers

CTPONTE HX rpadmrm,
Tema 3. allpomisoanan u ee reomeTpusecknil cMbican

[porapoguas. [ponssoauas crenennol gymrunn. [Mpasina mupdeperunponaing.

[Tpor3BoaHEE HEKOTOPEIX MeMERTAPHED drvikumil, ["eoMeTpHgeckuil cMBICH
MPOHIROIHON,

OcHOBHBIE HEMH: NOHHMATL MCXSHHUCCKHA CMBICT MPORIBOIHOMN.

HaxoanTe npoHIsoinLe WeMeHTEpHLX hyHKimA, nodesvace Tabiauuei nponIBoIHEIX,
Haxomu1s npoHIBoanLie 2eMeHTapHex GyHKIEH, NoIsIyach NpaBiiIasu
andepesunposanni. [ToHEMATE FEOMETPHYCCKNH CMBICT TTPORIBOIHOMN,

Tewma 4. allpumenenne npouisoanoil K neeaetosanmm gy



Boapactanwe o yOssanme Pyurinn, Ixcrpesysbl gyuxuun, [pasenenye npoassoinol K
nocrpoenno rpadukos Gyusunil. HanGoasimes u HanMensinee Iagenns GyHKIHRy,
Brmyknocts rpaduka §yeEKunE, TOUKHE nepernba.

OcHoBHBIC NEAN: TPHMCHATE NPOMIBOIHEIC 118 HCCASI0BARNA GVHKIAA HA MOHOTONHOCTE B
HECIORHEI CIyYanx.

[puMensTE MPONIBOHLE N8 HCCTIENDBARNS (YHKLHA HA JIKCTPCMYME! B HECIOMHEIX CYHANX.
[piMensTs NPONIBOIHLIE ANA RCCIEN0BANESA PYHKIHIE B NOCTPOCHHA HX rpadHKos B
HECIOMRHEIX CIIYHanx,

[TpHMeHsTE TPORIBOIHLE N4 HANOWRASHHA HAHGOTEIINX W HEMMEHBIIHX THAMCHRRA (PyHKIUHE
Tema 5. «Hurerpaas

[eppoobpainas. [pasuna naxoscaenns nepecobpasnkx, [nomage xpueoawEefinoR TpATEHH
M WHTerpan. Buuncacune muterpanos. Buyucienie niomated ¢ noMonb0 HRTCIPanos.
[Mprsenenne MPORIBOIRON B HETErpaia ¥ pelleHuio MPAKTHISCKHY 38039,

OcHoBRLIe LeTH: HEYYRTRCE HAXOIHTE NephoofpainLie, NoNs3IyScs TabaHuel nepsoobpaiHeIX.
Hay4nThCR BEMHCARTH HHTEIPATE B NPOCTHIX CTyYARN.

HayunThes HEXOIMTE NA0MATS KpUBOAHHeRHOA TPANCIHN,

Tema 6. « Kosmbnnaropukam

[Npaseno npowseenenna. [lepectanossn. Pasvemenmn. Coveranna w ux caoficra, banom
Hetorona,

OCHOBHBIE HEIH: YMETh peiarth komOnHaTopuse 3aaa4M. [IpumensTs Gunom HuoToRa opr
npeoipaloBaHHAx AMpameHn.
Tema 7. « IaeMeHTE TEOPHH BEPURTHOCT eiln

Coburras. Kombunaunn cobermail. [Ipomeonoaosnoe cobmie. BeposraocTts cobuimus.
Cnomenne peposTHocTel. Hesaproumuie COOBITHA. Y MHOMEHHE BEPOATHOCTER,

OCHOBHBIE LETH, YMETh HAXOINTE BEPOATHOCTH cySafinpx coORTHA B NpOCTERMAX CayHanx.
Tewma 8. «Craminernkas

Cryuafiniie penmannn. LlenTpanensie ternenusm. Mepu pastpoca.

OcHOBHLIE HenW: NpeACTARINTL pacnpelencHAe sHawcHHl coyualinofl senwuMHnl B BHge
uaCTOTHOR TAGANIL B RCTOrPaMMEL 3HATh H HAXOMHTE OCHOBHBIC UCHTPLTHHEIC TEHACHIIHM
yueluE BHOOPOK: MOIY, MEIHAHY, CPEIHES.

Tema 9. «MToropoe nopTopenHe Kypea anrelpLl 0 HASAT ARATHIAN

Kopens crenmenn n. Creneds ¢ panHOHATEHEM mokazaTeses JJorapudm. Cuayc, KOCHHYCE,
Tanrenc, kotanrenc. [porpecenn. OGmme npressl pemeHns vpasnexsil. Pemienne ypasiennil,
Crcresmul ypasmensi ¢ gayMa nepesentinii, Hepasencraa ¢ oanoft nepesennofl. Obnacts
onpeacnenns dyukunn, O6nacts aadenndt pyuxuuy. MNepromynocts. YetnocTs
{HeverHooTs ), Bospactanne (yousanne ). JxctpesyMsl. Hanbonsimee (HauMensines ) 3na4cHne,
I"padmxn fryueusi. [powssoanas. Hecnenopanne hyHEIMH ¢ NOMOUBK NPORIBOAHON.
lepaoobpasuas. Murerpan [iomans kpusonniefinoedi tpanemwss, Cramuemyeckan obpaboTea
nannKx Pemenue xoMonEaTopEel 3anaq. Covaafinee coDBITHR 0 HX BEPORTHOCTH.

OcHoBiLie YMEHHA W HARRIKR: OMPEICIATE IHANCHIE (VHKIHN 10 JHASCHMIO APYMEHNTA [IPH
PALTHYHAX cnocobax Jananus GyHKIHN;

crpoiis rpadiks wyuenns gynrnf;

OMHCKIBATE No TPpafMEY # B npocTelmKX cAyyYasx 0o GopMyie NoBeACHAE B CBoRCTRA
fryrkmali, BEXOIHTE N0 TpaduUKy yERIIH HaRGOIEIINE ¥ HEMMEHBIINE THAYEHIA,



BBINOIHATD APHPMCTHHMCCKAE ACHCTBHA, COMCTAR YOTHRE B THCHMCHHBIC TPHEMEL, NPHMCHEHHE
BEIMHCTHTCIBHAL YCTPOACTE, HAXOIHTE IHAYCHHA KOPHA HATYPATLHON CTCIICHM, CTENEHH C
PALHCHATLHEIM MOKAATEIEM, TOrAPHEIMA, HCNOMLIVA TPH HEOOXOIHMOCTH BRIMHCARTETRHERE
YCTPOHCTEA, NOMLIOEATLCA DUCHKOR W MPHKHAKOA P NPAKTHYECKAX PACYETAX,

NPCEOIHTE M0 HIBECTHEIM GOPMYNaM H NpasinaM npeobpasoranil OYKBCHHBIX BRIpRKEHHR,
BECTHOHAIOLTHY. CTENEHN, PUITKRIEL, TOrapidMel 1 TPHTOHOMETPRYECKHE (YHKITHH, BEMHCIATh
THEHCHHH HHCI0BLIX H GYKBCHHRIX BhipakeHiil, OCYINECTHIAR NOACTAHORKH,

BRIMHCTATE TPOHIBOINEIC B NEPBOOGPATHLIE ATEMCHTAPHEN GyHEIN, HCNOTLIYA CIPABOTHIIC

MATECHLTHL;

MCCIIEIOBITE B NPOCTERIINX CayHanx YHELIHK HA MOHOTONHOCTE, HAXOAHTE HAHOOALIIHE
IHAMeHHA HYHKIRT, CTPONTE rpadikn MHOTOWICHOR H NPOCTERUN pAlHOHANLHLY GYHKLINE ©
HCNONBIDBAHACM ANMAPATA METEMATHHECKOID aHATIA;
PELIaTE PAUHOHAILHEE, TOKAMATEILILIE H A0FapHMEMECKHE YPARBHCHES H HCPRBCHCTRA,
npocTefiiiHe HPPALBOHATEHEE B TPRIOHOMETPHYCCKNE YPABHCHHA, HX CHCTEMBL

TemaTHueckoe NIAHHPOBANKE KYPCA ¢ ONpele/ieHHeM ILIAHHPYeMbIX
peIVAbLTATOR YUehHOi NeaTeNLHOCTH

10 kaace
Hosmep Haapanne Temi Konugectso | [LnannpyeMile pe3vibTaThl
pasaena SACOH yuednol nesTensHOCTH
VHAIIHKCE
Caasa ]l | deificrenreasnsie wncan 9 IHATD: NoHATHE
PALTHOHATRHOID HHCA,
Lle/anie # panmoHaihHke I Geckoneunofl  aecATHuHON
| gmecna neproanaecEof apotn;
| JleficTantenshnie MHem | onpeleneHHe  KopHA  n-it
| Becxkoneano yOMBaoILAs 2 cTenmeHn, cro  ceofcrsa;
| FEOMETPHYECKAT CHORCTRA CTeneHn c
| DpOTpeccHA PAITHOHLTEHEM MOKAITENEM;
| ApuiMeTHuecKH KOpEHE 2 ¥METh: IPHBOIHTE TRHMCPEL
| BETYPAILHOR CTENEHR OMPEAEIATE NOHATHH,
CrencHe ¢ panoHaibHbM 2 NoAGHPETE APFYMENTH,
i ACHCTBHTCABHBIM OpAYIHPOBATE BLIBKIL,
KonTponsnas pafora Nel 1 CYIRICHHE;
DECKOHEHHYID NEPHOIHYECKYID
apole b puae oSeKHOBEHHOA
ApoiH; HAXOIHTE CYMMY
DeekoHeYnD YOLBaKuueh
TEOMETPHYSCKOH NPOrpecaHH;
BN THETE NPecdpalonaHnE
BEpaKEHHA, colepwaLINX
PRIHKLNL PEWIATE MpocTeRimme
VPABHEHHE, COTCPHALIIHE KOPHii
M-8 CTENEHA; HEXOIHTE
FRUEHHE CTENEHMN €
PAliHOHATEHLIM MOBATATETENM.
Faasa [1 | Crenennan gyaknnm 9 anare: ceoficrsa  hyuxuni;
CXEMY MCCACI0BAH 1S
Crenennas pvHKIINN, ef 2 HYHEILRN; OIpeaeeHne
ceoficTaa w rpadx cremennod PYHKIHEH;
1




Bsansmuo obparHbie
PyYHKIHA

PaBHOCHIbHBE YPaBHCHHR
H HEPAREHCTEA
Hppauwonansune
VpasHenHy
Hppatnronamsasie
HEPAREHCTHA
Kortponsnas pabora Nel

NOHATHE
YPARHECHHS;
YMETh: CTPOHTE rpafrn
cTenCHHKWX  yHKnuR  apn
PATTHUHLIY JHAYEHUAX
NOKA3IATENA,
HOCTEOOBATE  (PYHKIHIO 0O
oxese (ONHCLIBATE CRORCTRA
|t|1:|.r1m.:mﬂ, HAXOAHTE
HAHDONEIIHE H HANMCHBIIHC
THAMCHWA J;
PCINATE mpocTefimne
YpABHEHMA M HEPABSHCTRA
CTAHABPTHEIMH  METOJEMM:
0B paRaTh MHOHECTRO
peiienEl HepasercTn ¢ ool
nepeMeroH;
NPHBOIHTL
ofDCHOBRIBAT CVHCIEHHA,
nogbepate ApryMenTl,
OpMY THPOBATE BEIBOLL,
PEIaTh PANHCHLTLHEE
YPaBHECHHA, IPHMEHAR
opAYIE COKPAEHHOTD
YMHOREHHA npH WX
YITPOTLEHIME
PEIIaTh  HPPALMOHATLHIC
YPARHEHNA, COCTRRASTE

MATEMATHYECKHE MOIeIH
PELIBHBIN CHTYALLHA;
AABATE OUBHRY MHBOPMaLMA,
danTam, NPOYECCa, ONpeasnnTe
MK AKTYANBHOCTD,

HPPAIHOHLTLHO

NpHMEphI,

| LT
11

Moknareasnas
hyuKLMA

Mokesarenstas PyHKIR,
ef caoficTea M rpad K
[MTokaarensHble
YPABERCHMA
[MokasyretsHbe
HepaBeHCTEG

CHCTEMB MOKAIETeIBHBL

YPABHCHHA M HCPABLHCTR
KotmponsHan pabora Ned

10

IHATE. CHIpEIcIeHHE
noxasaTeIsHOR yHKinn 1 e
CHORCTEA, METOALI PemenHs
NOKASATENLALIX YpaBReHHi n
HEPABEHCTE M HX CHCTEM:
VMETR: ONpelendT IHAYCHNS
MoKAATENLHOR HYHKIHE No
IHAYCHHID ef apryMcHTE NpH

PRLITHYHED cnocobax Ja1aHHE
PVHELMH,
CTPONTS rpaiik
nokasatensHol GyHrmmm;
MPOBOINTE OnUCAHINE
coofcTa QYHKIHN,
HCNONLIOBATE rpadm
nokasaTensHOA gyHKIg s
pellicHMA  YpaBMeHH# M
HEPOBRCHCTE  TPAdHNECKHM
METDIOM;




PeLaTE npocTeime
MOKAIATENLALIE YPARHEHNS H
HX CHCTTMbI,

PEHIATE MOKAZATCILHME
VPABHEHHS, NpHMEHRAR
KOMOHHALHIO HECKOTREHX
RNTOPHTMOB;

peinath npoctefiume

NOERATENRHBE HCPABCHCTRA
K X CHCTEMREE]

peImaTh MOEAIATE L HBIS
HCPABCHCTHA, npHMeHAA
EOMOH B0 HECKMIEERX
ANTOPHTMOR;

CAMOCTORTE/IRHO  HCKATE #
oTOHpaTH HEOBXOAHMYH UM
pemcHNE  vyedHbLIX  sagau
WHOPMALEIO,

NpeaBraeTs BOIMOMHLIE
ROCHEACTEMA CHOMX QeRCTaMA.

lNara

Jorapudmuteckan

dymKHn

Jlorapagss:
CroiflcTea norapadMor

Jecautitbie i
HATYpankHmE JorapHdmMul
Jlorapuimuueckan
drvHEmNE, ef caoficTra B
rpadik
Jlorapusmdeckue
YpaBHEHHA

Horapudmnaeckne

HEPABCHCTEA
Kourponsnas pabora Ned

13

INATEH: TIOHATHE noraprdma,
OCHOBHOE  NOTApHMIHECKOE

TORICCTRO " cuoficTaa
nOTApHiMOB; thopstymy
NEPEXOIa; OnpeRelsHHe

norapufaEneckofl (hyHKmmH#,
et cpofcTRa; MOHATHE
AoTapHMIYeCKoro
YPABHEHHS H HCPABCHCTRA,
METO/IRL peiEHHA
AoTApHgMHIECKHX
Vparnenni; ANTOPHT™
PEMIEHAA  NOTAPHMHIECKHX
HEPABEHCTE;

YMETh: YCTAHARTHBATE CBR3E
MEEILY CTENCHLED H
AorapudMon;  BEMHCIATE
norapuy YHCA no
ONpeleNeHHI0;  NPHMEHSTH
CROHCTRA TOTAPHMOR;
BRIPARATE JAHEBR Joraprds
Heped AecATHYHLIR "
HATYPANEHEIH;

NPHMEHATE onpeneneHne

morapudmanteckofl QYHEIMHE,
e cAanficTRA B IARHCHMOCTH OT

OCHORAHTIA,

OITPESIRTh THAYCHNE
(BYHEOMH 10 JHEMCHHID
APryMEenNTa OpH  PEITHTHLIX
cnocofax sananus QYHKIHE, |




PELIATS npocTefimme
NoTApAfIMAYecKHe
¥PABHCHHA, HX CHCTCMEL
MPMMEHATE PAANHMHBIE METOb

AR PELEHMA
NOTAPAGMHUBCKAN YDABHEHWA;
PEWAETE NpOCTERWME
AorapHga Y ecEHe
HEPABEHCTES,
Flnasa ¥V | Tpuronomerpaseckne 16 IHATH: MOHATHR CHRYCA,
dopmyiae KOCHHYCA, TRHTEHCH,
KOTAHTEHCA MPOHIBOIRHOID
Pamnanuas sepa viiaa | yTa, panuanHoil Meph! YIIa;
[loBOpoT TOYKR BOKPYT 1 KalK IPeIe/IHTh SHAKH
HAYANA KOOPIWHAT CHHYCH, KOCHHYCA M TAHTCHCE
OmpejencHie CHHYCR, | 1 (POCTOND APIryMEHTE Mo
KOCHHYCA i TRHIGHCA YT71a HCTBEPTAM, OCHOBHBIC
FHAKH CHHYCR, KOCHHYCA H 1 TPHIOHOMETPHYECKHE
TAHTEHCa yTria TOIECTRY, AOKETENLCTRO
JARHCHMOCTE MERUTY 1 DCHOBHLIX
CHHYCOM, KDCHHYCOM W TPHTOHOMETPHYSCKHX
TAHMEHCOM QJHOTO H TOTO TO#ICCTR; GOpMYIL CHHYCA,
we yraa KOCHHYCA CYMMBI H PEIHOCTH
TpHroHoMeTpHYeCKHe 2 aBYX YE0E; GopMyis
TORNECTRA OBOHRHOTD VIR, BRIBOI
| CHEyc, ROCHHYC H TARTCHC 1 popMYI MPHBENEHHE;
 VTAOB AW -a ¥YMETh: BRPAKATE
DopMy Akl CAOHKEHHS 2 PATHARHYH MEPY YITIA B
CHEYC, KOCHRYC B TAHTEHT | rpajycax ¥ HaohopoT;
JBOHHOTD YTIa BEIYHCASTE CHHYE, KDCHHYG,
CHHYC, KOUHHYC M TAHTEHE | TAHTEHC H KOTAHTCHT YT18;
NTOBHHHOTD YT HCIOALIVA HHCIOBYRO
DopMyihl HPHBEIEHHA 2 OKPY®HOCTL ONPEIensTh

CymMma H pRIHOCTE
CHHYCOB.

Cynma H painocTh
KOCHHYCOR
Kontponsnas pabora MNo5

CHHYC, KOCHHYC, TAHTEHC,
KOTSHMEHE MPOHIRILHOID
YR, ONPeIenaTs THAKH
CHHYCA, KOCHHYCA, TAHNEHCA,
KOTAHMEHCE N0 YETBEPTRM,
BLIIOIHATE TpendpaloBanne
NPOCThIX
TPHTOHOMETPHICCKHY
BLIpERCHN; yIpomaTs
BEIDEECHHNA C TPAMEHENHEM
TPATOHOMETPHYECKNX
dopMyn; obLACHATE
HIYYeHNEIE NOIOKCHIEN Ha
CAMOCTORTENRHD
noACOpAMHEN KOHKPETHEIX
NPHMEPax;
paboTaTe ¢ ydebHuHOM,
OTOWMpPaTH W CTPYHTYPMPOBaTE
MATEPHAN; NONEIDBATHCA




FHUMRADNEAMER, CIPaso-HOR
NWTEPATYPOR; NpegenaeTs
BOIMOMHBIE ROCARACTHWA,

aasa
[AY

Tpuronomerpadeckne
ypaBHenun

¥ pasHeHNE COS X=a
VpasHeHHe SIN xX=a
Ypasnenne tg x=a
Pemenne
TPHICHOMETHHECKHN
YparHeHni

[Npusepn pemenni
mpocTeimmx
TPHIOHOMETPHHECKHX
HEpPABEHCTH
Kontponshas pabota Neb

INATH: ONPEOCITEHHS
APEKOCHHYCA, ApKCHIYCA,
apeTanrenca # GopMyIs 408
PeIICHHA MpocTeimmx
TPHIOHOMETPHYSCKHX
vparHenuil;, MeTOOL! PEIeHHA
TPHIOHOMETPHYSCKHX
vpasnenHi;

YMETL: PEIATE MPOCTERINNAE
TPHIMOHOMETPHYSCKHE
VPRBHEHHA MO OPMYITENM;
PEIATE KELIPATHLR
VpaBHeHES OTHOCHTEILHD Sin,
cos, 1g A ctg;

QIPeJSIsThE OOHODOIHEDE
vpanHenHd neppofl B sTopoi
CTEMEHE B PCIIATE HX 10
ANTOPHTMY, CROOA K
KBUIPATHOMY, IPUMCHATE
METD] BBEIEHHNA HOBOH
nepeMeRHoH, MeTo
PATHOKCHHUA HE MHOHHTEIH
MpH pelieHni
TPHIOHOMETPHYECKHX
YPaBHEeHHH;
APTYMEHTHPORAHO OTBCHATH
Ha NOCTARICHHBIE BOMPOCKE
OCMBICITHBATE OIIHOKN H
YCTPAHATE HX;
CAMOCTOATEIBHO HORATH H
oTOHpPaTE HEOOXOANMYIO LA
pelnenns yuedHLX 30189
HHOPMAITHIO,

Hroro

68

11 kaace

Howmep
pasacia

Hassanne Tesk

Konsuectno
YACOH

[Trasupyesule peIvaLTaTLE
yuehuol 1esTeILHOCTH
VHAHIHXCHE

Inapa
VIl

NorTopesne kypea 10
Kamcca

TpuronomMeTpHYecKne

hyHEnm

OfnacTs ONpeacIcHAS |

18

IHATL: 9TO ARNACTCH
o0acTRIO ONPEACTCHAE,
MHOEECTROM THAYeAHA
thyHKIHA y=5in X, V=005 X,
Y= 1g X, ONpeaeicHHs
q¥THOM, HewdTHOR,




MHOMECTHO IHANCHMH OEpHOIHHCCKON By HKINN,
TPHFOHOMETPHYCCKAX cBOfCTES Iy HEIME B 1M
YRR o0paTHbX. NOHATHE
Yetnocts, HEYETHOCTL, 3 obpaTHBIX
NEPHOANTHOCTE TPHIOHOMETPHYECKHX
TPHIOHOMETPHYCCKHX dyuxumi
rvHKmHi ¥MeTh: CTPORTE rpadikn
Crofcren GYHKIHH Y=C08 X 3 TPHTOHOMETPHYSCKHX
H o rpadmx dynxumil; onpeleniT.
CuolicTea dyHKIHI Y=5in X ceoficTes GyuKIER Mo
u e rpadmx 3 rpadHKy; BLINOTHITE
CroficTea GyRKIHN y=1g X NOCTpOeHHe TpajiKkon
ot rpaduk 3 obpaTHb dryrrmmi.
CHpaTHRIC
TPHIOHOMETPHYIECKHE 1
dryHKINK
Konrpomsaas pabora Nol 1
Inasa | [pomssoxnan u ef Inae: dopmyis
Vi reoMeTpHMecKHil evMLIea 22 npoHIBoaROR cTeneHHoR
dpyrncasnne (X7) =p®t o ((aex
[posssoguas 4 + b)) =pr(sx + by
[Tpowsnognas cremennon 3 OPARFTA
ynKImR AngepeHIHPOBARAA
[Mpasumn 5 CYMMEL, TIPOHIBEICHHS H
ARfHpepeHIHPORAHIE HACTHOTO 2-X QIYHKLH,
[TpomEBOIHEE HEEOTOPLIX 4 BRHCCCHHS TOCTONHHOTO
JeMeHTapHb $yvrKini MHOMHTENA 34 IHAK
["eomeTputccknii cMuics 5 nponssogHOR; TabmEiy
TIPOHSBOIHOH NPOHIBOIHEL HEKOTOPLIX
Kontponssas pabora Nel 1 aeMerTapibix GVHKIAR;
reoMeTpHYECKI CurBIC
HpoHIBOIHOH, YparHenne
KACATeTLHOM.
¥METh: HCOOMLIOBATE
thopsry sl TPH HAXORACHHN
MPOHIBOIHOH; HAXOIRTE
IHEMEHHE NPOIIBOIHOH
(hyHEIHN B TOYKE;
MPHMEHATE MPABHIE
andubepeHITHPORAHNA;
HCTOME30BATE GOPMYTIE TTPH |
BHINGTHEHAH YIPAKHEHHR;
IAMMCKIBATE YPARHEHNE |
EacarensHod k rpaduky |
dyskusn f{x) 8 Touke xo
- Faasa IX | Mpavesenmne 20 Inate: onpescicHue
NPOHIBOAHON K BOSpACTAROMICH
HELTe0BANNI0 HYHEIRR (vOrmBamomedt) dyvarimm,
4 [IPOMERYTKH




Bospactanne 0 vhusanue

MOROTOHHOCTHS

ryHKIHH 4 ONPEASNEHHE TOYEK
DreTpeMyMel HVHKIHA 4 MAKCHMYME M MEHHMYME,
lpnMenenne nponisoanol CTAUMOHAPHRKIX,
K NOCTPOSHRK Mpadmka KPHTHYECKHX TOMCK,
dhyHELHN 5 HeoOXOIHMBE H
HanGoabues u AOCTATOMHEIE YCIOBHA
HAHMEHEIEE IHATSHHS 2 IKCTPEMYME, KaK
K HCCASI0BATE (Y HKIHKY ©
Bumyknoets rpasa 1 HNOMOTIBIO TTPORIBOIHON ;
yHEIHE, TOUKR nepernba ATTOPHTM HAXODHICHHA;
Kontpomsnas pabora Ned 1 NOHATHE BRINYKIOCTH
rpadiEa GyYHEIHH, ToHKI
nepermia.
¥uern: no rpaupHry
(DYHKIIHH BLINEIATE
OPOMERYTKH BOIPACTRHAN,
yvORBAHHT, HAXOIHTH
HHTEPBLTRL MOHOTOHHOCTH
fymKIHM:
MPHMEHATE HeoGXOTHMER H
JOCTATOMHLIE YCIOBHA
IKCTPEMYME LTS
HAXOWICHHA TOYEK
IKCTREMYMA QY HKIIHN;
| CTpOHTE rpaduk QyHKImN ¢
| oMo NpOHIBOIHOR;
| HAXOIHTE HANGOTLIIEE,
HAHMEHLIICE IHAYEHHE
PVHKIHH, NPAMEHATE JTH
NOHATHE NPH NOCTPOSHHH
rpadsKa # HCCHea0BaHHH
yHEITH.
Taasa X | Hurerpaa 14 Inare: onpeneienne
neproohpaInoi; npasHna
[Meproolpasta 2 HAXOHIEHAR
[TpaBuia HAXOMACHHA 3 nepBoOOpaiHLIY; NOHATHE
nepeoobpaIHLIX kpuBonEHefnol Tpanemm;
[nomans kpusoauneiinoi 3 thopryay Hulorona-
TPATIEIHA W HETerpast Tefibnuua; rabmamy
BrqncicHue HATErpAIOE 2 nepROOhpasHEIX.
Braucrenne mromanes ¢ 2 ¥Mern: npUMcHATE
TOMOIIEKY HHTErPaia eIy nepsoodpaIHLI;
[pamencrne npowisoarof 1 HPHMEHATE hopMyTy
W HHTEIPLIOE K PEILICHHIO Hutorona-JlefGunma,
MpAKTHYSCKHX J8284 AI00paAaTs
Kontponsxas pabora Ned 1 KpHBOMHHEERITYIO TPanemw;
ITPHMERATE Taly

nepaoodpasHbIX 1IN




BRIMHCICHAR MpoCTeimmx
HHTCIPIOR.

- [aasa X1

Kombnuaropuka

Tpapuno OpOHIBEICHHA B
MEPCCTAHOBKH
PasMeineHHA

CoueTaHHA W HX crolicTea
Brnom Heworona

Bl e =

3narTe: noHsTHE
KOMOHHATOPHBIN 3A8A4;
ONPEACTICHHE
HEpPecTAHOBKH, !
OlpeleIeHne PaIMeIicHnA
W hopuyITy pAaIMELIICHHE]
ONpeicIcHHE COMETAHNA W
WX cBORCTHA; :
OHHOMHATLHYIO GOPMYITY
Hutorona.

¥MeTh: PEMATE
KOMOHHATOPHBIC SAJIAYH, ;
NPRMCHATE (hOpMYTY
NEepecTaOBOK, NPHMERATE
thopMy:Ty paiMeiienns;
MPHMEHATS (opsryry
coqeTaHnil; NPpHMEHATE
(opsryTy AMA BOIBEACHHA

ABVUIERA B HATYPRIEHYIO
CTENCHR

laana

FaeMel Tl TEOPHH
BepoRTHOCTENR

Cobpmis. KoMOHHAIHNE
cobBrTRi,
[porusononosnbe
COOLITHA.

Crnoswenne BeposTHOCTER
Hesapucrmeie coBhrTa
YMHOREHHE BEPOATHOCTER
CTATHCTHSECKAS

BEPOATHOCTL

— o —

IaaTs: npEMEpL
enyQafHLIN, JOCTOBSPHBIX,
HEBOIMOKHEN COOBITHIL;
ONPEAEICHHE BEPOATHOCTH
cobLrmua, opMyns
HAXOIHTH BEPOSTHOCTE
COORTHA © HCNONEI0BANHEM
dopuyi KoMEHIATOPHKR;
[IPaBNiTH HAN OISR
BEPONTHOCTH CAYYaiHbX
colerTiil, 3aKon Doabimx
YHORT; ONpeneneHne
CTATHCTHYECKOR
BEPOATHOCTH,

¥YMeTn: npHMEHSTH
{hopM Y /TR, RAXOIHTL CTAT.
BEPOATHOCTE CODRITHI B
OIETE ¢ GOMBIINM YHCIOM B
HCIILITAHHH, TPHMEHATS

opsMyLL

asa

Xin

CrarmcTHka

CrayunfiHbie BeTHINHRL

InaTe: NOHATHE CHYIARHOR

BCTHMMHEL, NIPEICTARNATE
pacrnpenencHne IHaqenf




[lenrpanstne TeHIEHIHH 1 AuckpeTHoR caysafinod i
Meps paalipoca 1 BETHHHHE] B BHIE SacTOTHON |
¥Ypor obobmeHHs 1 1 TAGMHILL, NOAHIOHE YACTOT,
CHOTEMATHIAIMY IHaHHA P CHOBHEIS HEHTPRTEHELE
Kontponbhas pabota NS 1 TCHIEHIIHH: MOJTY, MEJIHAHY,
CpenHee apHMeTHNCCKOE,
OCHOHHEIE MEPRI pasbpoca
| anauennit cnyuattuoil
BETHYHHE: PAIMAX,
OTKIOHEHHE OT CPEaHero o
SIHCTIEPCHI,
VYMeTh: NpeJcTARIATL
pacipeiereHne SHAUCHT
HenpepsiBHOR cry2aiinof
BENHYHHE B BHIIE YACTOTHOR
TAOUTHIIEL ¥ THCTOT PAMMA;
HAXOIHTE DEHTPATLHEIC
TCHACHITHA YHeOHBIX
BRIGOPOK; ¢ HANOIHTE MEPEL
pasfipoca ciysafinof
BETHHHHEL ¢ HEDOILIIIM
HHCNOM PEVTHWHEX of
THAYEHHH.
lMogpTopenwe 9 VMeTh: BRINOTHATE
apriseTHaeckne JeficTers,
AnredpanqecKHe | COYETAA VCTHEIC H
BLIPAKEHHA MHCEMEHHLIC IPHEMEIL;
[Nokasarensanie YpasHeHHA p BRIMOMHATE YCTHRIE H
H HEPABEHCTRA NHCEMEHHEIE TPHEME €
Jlorapuipmmueckne F YHCTAMH, BRIMHCTICHHA
YPABHCHMA B HEPABEHCTEA ATreDpaIecKHx
paBCHCTBA BRIpRKSHEH; peuaTh
TpHrOHOMETPHHECKHE 2 PAITHOHATLHBIE,
YPARHEHHA H HEPABSHCTRA MOKA3ATC ILHEIE,
Mpoussoinas 1 AorapRMHEYecKHe,
nepaoodpaiHas TPHTOHOMETPHYECKHE
Hrorosas KOHTpOnbHas 1 YPREHCHHA § HEPaReHCTRA,
pabora Neb BLIYHCIATE MPOHIBOANKE,
MpHMEHAR TPABHIA
BEMIHCICHAR NPOHIB0IHEX,
HCTIO/IESY R CHPABOYHLIE
MATEPHATLL
Hrore 102




Kanennapno-reMaTH4eckoe nianuposanne

anrebpsl n Havaaa anaansa 10 kaacce

Na aaTa Ko
vpoka | naan | axt o mial i b ‘::“ b b
I'nana L. [deficTeRTeInALie YRCIA. 9

1 1 Ueasic 0 paliHOHATLHEIE THCE 1

2 < ..[I,eii___r."gi'rnnnnie WHCTA. 1

3 beckoneyno yonBaomas |
TEOMETPHYCCKAN TPOTPCCCHA.

4 beckoneuno yORBAIOIAS |
TEOMETPHHECKAR MPOIPECCHA.

5 ApudmeTHuecknil KOpeHs RATYPATEHOH 1
CTENeHHN.

6 |, Apuaenirieckni KOPeHs HATVPATRHOR |

r CTENCHH.

7 Creneth ¢ pAIHOHANLHLDM H |
JEHCTBHTE/IEHEIM NOKAIATCIAME.

8 9 CTenenk ¢ pAlHOHANLHEM | |

. AeHCTRHTENLHEIM TIOKA3ATETAME.

9 Komrpoasnan pabora Mel.
«Apndmernaccknil KopeHs | eTo 1
cooficTRAN
I'aasa Il Crenennan dyvaxunn 10

10 Crenennas §ryHEUNS, o¢ cBOHCTRS B 1
rpaditk

11 ) Crenernan GvHKINE, ¢¢ cholicTBa M I
rpadine

12 ; Baanmuo obpaTHile (ryHKIHA 1

13 227 PanHoCcHIbHbIC YPABHEHHS H |
HCPABCHCTEA

14 PapnocHIbHLE YPARHEHHE | 1
HEPABEHITRA

15 Hppaisonaisiie ypaniennsg 1

16 HppanpoRankHLE YPARHEHHA 1

17 Hppaunonansibie HEpaBEHCTRA |

18 Hppauronanspkie HEPABCHCTEA 1

19 Konrpoasuan patora Ne 2,

«Ofparusie gynkunn n 1
HPPATHOHAILHLIE VDABHEHHA
Conana I Moxazareasnan $yaKmms 110

20 [lokmatensnas (yHEIRA, ¢e ¢cBoficTea B |
rpaduk

21 4 [MoxasaTensnas GvHKIINA, ee CBOfiCTRA H |

2 | rpagn
22 |2 | TMokasarensHsie YpasHeHRR 1




23 | F£45 [MoxasaTeabHble YPaRHeHHA 1
24 ¢ [loxazarennHbie YpasHeHHA 1
25 7 fe [NokasaTeabHbiE HEPABEHCTRA 1
26 [NTogasaTennHbIE HEPABEHC TR |
27 f £ [TokasaTeTbHLIE HEPABEHCTRA 1
8 : CHeTeMB MDKAIATEILALIX YPARHEHHHA | 1
Pl 1= HEPABEHCTE
29 Kourpoasnas pabora Ned, «Pemenne
ad . L MOKAIATENLHLIX YPaBHEeHWil 1 |
HEPABEHCTEH
Uaasa IV, JJorapugsnqeckan 13
VKRS
30 | A Torapuhss 1
3i o Jorapudmmn 1
31 L9/ CroficTea norapuhuon 1
3 | ST CroficTea torapuismos 1
34 |ro Jlecrmismnie norapafissl 1
as : Harypansisie torapuijme 1
36 Jlorapuihmusieckad yHEINN, e¢ |
crOMCTRA 0 rpafiHk
= J [P Tlorapudmuseckas GyHKImE, ce |
' ceoficTa ¥ Ipadnk
38 B JloraprmAtccKHe YpaBHEHHA 1
39 i JlorapHMHYSCKHE VPUBHEHHSA 1
40 | L4 L JorapadmAueckie HepABEHCTRR 1
41 EF20 JlorapimHHecKkHe HepaBENCTEA 1
42 : Kowrpoasnas pabora Ne 4, «Pemenne
= aorapudMEECKHX YPAaBECHIE 1 1
| HEPABEHCTBY
| Caasa V., TpuronomMerpadeckne 15
dapmyan
43 Panuansas MEPa YIIa 1
EE] [MosopoT TO4KH BOKPYT HAYATE |
KOOPMHAT
45 OnpejeneHne CHEYCA, KOCHHYCA H 1
TAHICHCA VT8
46 Tuakn CHHYCA, KOCHHYCA B TRHIMEHCR 1
47 FEBHCHMOCTS MEWTY CHEYCOM,
KOCHHYCOM W TAHTEHCOM DIHOTD M TOID 1
HE YT
48 TpHroHOMETPHEECKHE TORICCTEA |
49 TpHroHOMETPHEECKHE TORIECTRE |
&0 CHHYC, KOCHHEVC H TAHIMCHC VTI08 TN I
@
51 I OF QopMy il CI0KEHHE 1
52 ol DOPMY L CIOKEHHE 1
53 |.a Cumye, KOCHHYC W TAHTEHC TBOHHOTO I
VT




CHHYC, KOCHHYC H TAHIEHC
NOAOBHIHOTO YTJI8

] PopMyiasl IPHBEICHIR |
56 e Cymma # paIRocTs cHEycoB, Cymman |
| PAIHOCTE KOCHHYCOR
57 | Kourpoasuas patora Nes,
« T prromromeTpaieckne GopMyIsL B 1
HX PHMEHEHHER
[Naasa VL. Tpuronoserputeckne 11
VpaBHenna
58 YpasHcHHC cOs X =a 1
59 YpaEHeHNEe COS X = a |
i) YpanHenue sin x = a |
61 YpasHeHHe sin X =a 1
62 YpasHeHme (g X =a |
63 YpapHcHHC LE X = a 1
64 | Pemenne TPHIOHOMETPHYECKHX |
VPEBHCHHA
63 Pewmenne TPHIGHOMETPHYECKHX |
VpaBsHenai
i [pasepi pemennit npocTefimux |
TPHIOHOMETPHUCCKHY HEPABCHETE
67 [MTpusepht pemedidl npocTefmmuy |
TPHIOHOMETPHYECKHX MEPRBEHCTE
Lt Konrpoasnan pabora Na 6. «Pemenne
TPHTOHOMETPHYECKH VPABHCHWH K |
HEPABEHCTEY
I'paduk nposejennn KOHTPOILHBLIX paboT
No ypoka Dopsa KOWTPoAA Tema Hara
sApudmernueckrll KOpeHE B
9 Konrponseas pabora Ne 1. M e
«ObpaTake §yHKIH §
19 Kontpoastas pabora Ne 2. | nppatMoHaihHbpe
YPABHEHHA Y
aPemenne noKATATE ThHRX '
29 Kourpoasaas pabota MNe 3 ypaBEeHEN i HEDABEHETED
sPemenne
42 Konrpoassas pabota No 4. | norapHfpseyicckmx 3
YPABHCHHI ¥ HEPABEHCTE S
oT HO HYCCKHE -
Y Kourponssas pabora Ne 5. ¢HEI‘;"H ::E . 4
«Pemenne
68 KonTtponetas padota Ne 6 | TpHMOHOMETPHYCCKHX

YOABHEHER # HEPABEHCTE»




HEJIEH.[IIFHD-TEHITH‘IEEHDE IIaHHpoOBaHHE

agrefipul m navana anaania 8 11 knacce

ypoKa

Haisaume paitena n
TEMB YPOKA

Kona-rao
HACOR

JaTa

dakr

Mpuvievanns

1-9

[osTopenne kypca
ANredphLl H HAVAT AHANHIA
3a 1) knace

Tparonomerpuucckne
iy RN

18

10

OHnacTs oNpeJsienns
MHOBECTED THAMCHHN
TPHIOHOMETPHYSCKHY
v UKL

11

OMACTL ONPCICICHAN H
MHOBECTRO IHESEHA
TPHIOHOMETPHYSCKIX
dhymxuii

12

O0EACTh DNPEACICHHE H
MEOEESCTRO IHAgeH IR
‘IpHranHtTpuqHHHH

ibynxuri

13

YeTHOCTE, HEHETHOC T,
NEPROINEHOCTE
TRHIOHOMETPHYSCKHX
thynxuHil

|4

YeTHooTh, HEUETHOCTE,
MEPROIRYHOCTE
TPHIOHOMETPHHECKHX
iy

15

HeTHOCTE, HENETHOCTD,
MEPHOIHYHOCTE
TPHIOHOMETPHHECKHY
dyneuni

16

CroficTea QivEKIHH Y=COS
X W ¢ rpahnk

17

Crofictsa diyHKURH Y=CO08
X M e rpadHx

18

CroficTsa fyAKIRE Y=C0S5
X M o¢ rpadmk

19

=

| CroficTsa divHEIHH Y=5inX

H ce rpadmx

20

CroficTsa §yHKILH Y=5inX

i oc rpadnk

21

CroficTsa dyHKIHH y=5inX
i e rpadik

2

CroficTea (YHKUHH Y=1gX
H ce rpadmk

23

CroficTra (yHKIHH y=1gX
M ee rpadux




| Coofcraa dyvHKIHH y=1gx

24 1
H e rpadux
Obparibie

23 TPHIOHOMETPHYECKHE |
HYHKIIHN

26 Ypok obobuenns i i
CHCTEMATHIALNH IHANKA
Kotmponktias pabora Mal.

27 o TpHIOHOMETPHYCCKHE 1
(yHELHH H HX CBORCTRAY,
[lponisoanan u ce 1
FeOMETPHYCCKER CMBICT

28 | Mpomasonas ]

29 [ponasoanas |

30 [IpomisoaHas 1

3l [Tponiponnas 1

37 [porssonnas cTencHnod I
By HEmHH

13 [ponisonHas cTeneHHodH I
gy

14 [lpon3isoanas cTeneHHoR :
hyHKIHH

15 [pasuma |
M depenHpOBAHNS

jg; | Fibont |
andepeHMpOBaHIA

37 [Tpapuna 1

38 [lpanuna !
MibdepeHnnpoBARNY

19 INpasmna
Jnppeperiun posanig

40 [1pon3BoaHEIC HEKOTOPBIX |
AMEMEHTAPHEIX iy HEILHIT

41 [Mpowinognkie HEKOTOPLIX |
ANEMEHTAPHED fyHRIE

42 [TpoHInOIHEE HEKOTOPLIX 1
FIEMEHTAPHED @y

43 [MposasoHme HEKOTOPLIX 1
WEMEHTAPHE (v

44 lNeosmeTpanecknii cuMuicn |
HpOH3BOIHOH

48 [NeoMeTpieckiit cMuiC |
MPOHIROTHOH

46 lNeomeTpHyecKuil CMBICT |
POHIBO RO

47 [ecomeTpiteckiit cMuicn |
MPOAIEIHOH

48 Ypok obodmerus 1 |

CHETEMETHIAMNN AHANHE




49

Kowrponsean pabora Nel.»
IpowisoTHEe dVHKIH».

Mpumenenne
HpoHIBOIHOH K
HCCE0BANHI0 dyHKINN

50

Bospactanne u yOnBaHHe

DYHKILHH

al

Bospactanne 8 yOuBaine
dhymiiiEn

5d

Boapactasie i yOLBANEE
GYHKLHH

33

IKCTpeMyMEl GYHKIHH

FECTpeMyMEl Y IRKIHE

33

ICTpeMyMisl HYHKIIHN

36

DIKCTpeMyMBI PYHKIAN

37

IMprsenenne NpoRIROIHORA
K NOCTPOSHHIO rpaduxa
dymKiHn

58

[pavenenie NPpoAIBOAHOH
K NocTpoeHmo rpaduka
HVHEIHR

39

TIpHMEHENRE TPOHIBOIHOH
¥ NOCTPOSHEID TparKa
dryHKLARH

]

[Mpumenenie npoRInoHoH
K IOCTPOCHHIO rpadixa
pysin

61

HanGonsmes n
HANMCHBITEE THAYEHAR

dymwiin

62

Haubonsies n
HAHMEHBIIEE THRMEHNA

dYHKIHE

63

Haubonsmee 0
HAHMEH LIS THASCHHA

pyHKLHA

HanGonemes 0
HANMAHEINSE THAYCHHANA
hynrImm

63

Hanbonumee n

HAAMEHLITE: IHAHCHHSA

 hyHEINH

fty

Brinyknocts rpadusa
dyHEIME, TOYKH nepernda

a7

Ypoki obobmenus 1
CHCTEMATHIAIMH 3HaHnf

¥poxu obobmeHns 1
CHCTEMETHIAIINN IHAMMA

KonTmponbras pabora Ne3
wllppmenenne




NPOMIBGIHOR K
HECCA0BAHHID (VHKLIHHY

I'aana X Hirerpan

14

0

[eproofpainas

71

[epuooGpazian

[Tpasnia HAXORICHHR
nepBooipaIHkEY

73

[lpasuna HaxoEzCHHS
NepROOOPaIHBIN

74

[lpasuna naxoaneHns
NePROODPAIHRIN

75

ITonmae kpRBoasHeRRORA
TRanelHA 1 RHTErpan

Tt

[aoias kpusoanaeinod
TPANCIHHE 1 BN TErpan

¥

o kpasoauHeRnoR
TPanclHH B HHTerpan

78

[Tromans kpHeaanHeABROR
TPAneiHy | HHTerpa

79

BoMHCIeHNe HHTETPAI0A.

80

Brramcnenne nnomaned ¢
NOMOTILK HHTEMPATOR.

K1

[prMeneime nponasoHoil
H HHTErPLTE K PEIIEHHIO
MPaKTHYECKHN 34184

82

Ypok obobinenns »

CHETEMATHIAIINE THANHAS

83

Kontpomsias pabota Ned
aHurerpw v naomane
KPHBOHHER O

TPANSLHN

KombanaTopuxa

R4

[Mpanusa npoRIBEIEHHA H
MEPECTAROBKR

85

Pasmemmenns

86

CoveTaHis B X CRoHCcTE:

B7

Bu#osm HeworoHa

B | == | a== )

88

Butom Herorona

IAEMEHTHI TCOPHH
BEpOHTHOCT L

B9

Coburris, KomGamanmn
coDbITHA.
[TporusononoaHme
cobLITH.

Chosenne BepoaTHOCTER

Hesanuenmee colsrmus.

Y MBoweHHE
BEPOATHOCTER.

93

Cratnoriaeckns
BEPORTHOCTE

Cramncrika




g CayvaiHbi¢ BEIHHHD] 1

95 LlerTpaibHble TEHIEHIIHN 1

96 | Mepu pasbpoca 1

o7 ¥ pok obobimesns |
CHCTCMATHIAMUNH SHAHHA

KourposhHasr pabora Nos
o8 #KOMOHHATOPHKA H TEOPHA |
BEPOATHOCTER B

IMosTopenne.

Mostopenne mpoliieHHoro
102 yHeDHOTO MATCPHATA 4

I'padmk nposesenns KOHTPOILHLIX pabor

Ne
¥Ypora

Papsa pabors Tema M

Konrponsnas pabora Ne | | TparonoseTpitecsse
KN H HX choficTEa

49 | Konrponenas pabota Ne 2 | [lpowssomnsie dyvrsumd

Kontponshan pabota Ne 3 | [lpesenenne nponsscanofl K

" HCCHeI0BARNIO QYHKLH
Konrpomuean paboma Ne 4 | Hurerpan n naomais

o | KpHBOTHHERROR Tpancumn

- Kowrponsuas pabora Ne 5 | KodBunatopeka u Teopus

BEPORTHOCTCH

Cojaepaxanne yaednoro marepnaia no reometrpun 8 10 khacce

l. Beenenue.

[Mpeamer crepeomeTpii. OCHOBHBIC TOMATHE CTEPEOMETPHN (TOUKA, IPAMAN, [LIOCKOCTE,
OPOCTPRHCTEO | # AKCHOMEL CTEPEOMETPHN. [IepBhle CACACTEHA HY AXCHOM.

L IMapaiieasHocTh IPAMLIX B ILIOCKOCTER.

[lepecexarommecs, TapanncibHbe B CKPCHIMBAKIMECH NpaMpe, [TapanneisnocTs NpaMod 1
MIOCKOCTH, NPHRIHAK H CBORCTBA. YoM MeRay NpAMBLIMH B TPOCTPRHCTBE.

[Mepnenanky INPROCTE MPAMLIX.

Mapannensuocts nacckocTedl, npuinaxky 1 ceoficTsa. [lapanneisnoe npoeKTHpPOBANNE,
HaoBpamense npocTpancTaeHisx GrTyp.

Terpasap v napatnenemanes, Kv0, Cevennn Ky0a, MpHIMLL, MTHPAMAILL
AllepuenInKyARpHOCTE NTRPAMLX W IDcKoCTell.

[lepnenanKyIEpHOCTE NPAMOR B NI0CKOCTH, HpHiHasy # ceofticTsa. [TepnenmKynsp o
RaKToHHas. TeopeMa o TPeX NepnenmmKyIRpax. Y ron Mesny OpaMoid B ILIeCKOCTRIO,
Paceroanme OT TOUKH Q0 naockocTd. PaccTomine o1 npaMofl 40 maockoeTi. PACCTORHNE MERTY
MAPATIEILHLMH MIDCKOCTAMHE. PACCTORHRE MEHILY CKPEIIHBAMIIHMHCH TTPAMBIMH.



[Mepue Ky IAPHOCTE MockoeTel, npiinakn o ceoficTea. [eyrpasnsti yron, ek yrom
AByTpanHOre yraa. [lnomans oproronansHOl MPOCKIHN MHOTOYTOIBHHKL,
4. Muororpannne.

[MoHATHE MAOTOTPAHHHKR, BepIIHHLL, pefpa, rpas MEOTOIpadHEka, Passeprxa,
Muororpaniie viis Bamykise seororpasiiks. Teopesa Ditepa

[puama, ce ocnopanne, bokorsie pebpa, BaicoTa, HOKOBAR B NTONHAR NOBEPXHOCTH.

[Ipamas 1 naknosnas nprava. [Tpasunsias npussa.

[Inpasiaa, ee ocnopanne, Dokosme pedpa, BricoTa, DOKOBAS H NOIHAN NOBEPXHOCTH.
Tpeyronusas nupasuia. [Tpansisaas tupavigs. Voeuennan IHpasei.

Cunvmerpna B ke, B napannenennnese, B npuise u nupasune. [lonarmie o commeTpin 8
NpOCTPAHCTRE (LERTPATLAAR, OCeRas W 3epkanbHan). [Tpuveps cummerpitil B oxpyRaroIEs
MHpe.

ﬂpﬂirrunm:um: 0 MPABMIEHLN MEOTOT UMK (TETPAMIp. KyD, OKTENIP, A0ACKANIP 0
HEOCAMIP).

5. BexkTopll B npocTpancTRe.

Monsmie sextopa & npoctpanctee, Moayme sektopa. PasercTao BexTopon. CaomeHne o
akHTEHEE BekTopos. Koaauseapuie BekTopel. YMEOKEHRE BEKTOPA Ha wHeno, Pavowenne
BEKTOPE M0 EYM HEKMUTHREAPHEM BEKTOpaM. KoMILIaHAPHEIC BEKTOPSL PRINOKCHAE BEKTOpA
o Tpes HEEOMIAAHAPHEM BEKTOPAM.

. MosTopenne.

Coaepaanne yuednoro matepuaia B 11 kaacce

1. Meroa koopannar B npocrpancree. Ismsenne.

[MpasoyTonLias CHETEMES KOOPIHEAT B npocTpaneTse. Koopannars sextopa, Cais MesTy
KROOPAHHETAMH BEKTOPOR H KDOPIHHATAMH TOMEK,

[Mpocrefitme 1aTa4K B KOOPIRHATAX, Yron Mex1y sexropasy. Crangproe NpoHIBeIeHNE
BEKTOPOE., BLMuciente yrIo8 MRy NPAMBIMI # nAOCKOCTAMH, LienTpanbnas caMMeTpHE,
Ocepns cuMseTprs. Jepraniian caMmerprs. [Mapanneasuslfl nepenoc.

2. nannap, Kouye. Iap, nnammpa

NMowarie mnmarapa. [Tnomans nosepxroctn uwaniapa. [Nonsme kouyea. [Inomans
nosepxHocTH Konyca. Yoewennsii kouye, Cepa i map. ¥Ypannenne chepu. Bianmnoe
pacnonoenne ceptl i naockocTd, Kacarensuan miockocts k cdepe. [nomans chepu
3.06nEmEl TEA,

Monsthe oiinésa. O6bEM npaMOYTAILHOTO Napanieaenunesa. Obsém npasoft npHIMe.
CHibEs wnipa. Bermcnenne ofBEMOR TEN ¢ NoMOWLE HETErpana. O6nEM HakmoHHoR
npHankl. OGsdy mrpasi. 0618y konyes. Obséy mapa. O6nEun MapoRoro cerMenTa,
IIAPOBOTO CHA0H ¥ maposoro cestopa. [lnomass cdepr.

4 MMorTopenne.



TemaTHuecKoe NAAHHPOBAHKE ¢ ONpeleTEHNEM ILIAHHPYEMBIX PEIVILTATOR
yueOuoi aenreasnoctu 8 10 kaacce

Homep
paniena

Haipanme Temul

Koa -
B0
Hacomn

Kon-go

KOHTP.
pabot

[Laanupyesusie peyiabTars
vaehnoil 1eaTeNLROCTH

Bregenne. AKCHOMBI
CTEPEOMETHMN.
AKCHOMK CTEPEOMETN.
Hexkoxopee checTang By
BECHOM,

5

1
4

YMETh: HEPEHHCINTL
CCHOBHBIE GUrypRl B
MPOCTPARCTEE [ TOUKA, TPHMAN,
LIOCKOCTE ), (POpMYIHPOBATE
TPH SKCHOME! 00 HX BIAMMHOM
PACTIOIOMREHHN W
HIUMOCTPHPOBITE TH AKCHOME
OPHMEPAMH H3 OKpY®Raouei
oG CTAHOREN,

PopMYIHPOBITE H J0KAILBATE
TeopeMy O MIOCKOCTH,
MPOXOIAIEH Hepes MPRAMYIO |
HE NERAILYID Ha Hell TouKy, 0
TeqpesMy O NN0CKERETH,
npoxoaRel 1epes aue

| DEPECERMOUIHECH TIPAMEIE

[Naanal

IapasicabHocTs NPAMBIX
H II0CKOCTER.
[TapannenbHOCTE TPEMBIX,
NpAMol 1 IIOCKOCTH.
BaanMHoe pacnoiomeHne
MPAMLIX B IPOCTPAKCTEE.
Kontponsran pabora Nel
[lapannensHOCTL
NI0CKOCTe.

Terpasap s
NAPALICICTHNEL,
KorTpoasaas pabota Mol

19

¥wsern: hopMyIHpOBATE
GIpeleIcHRS TApATEIRHEIN
naockocTel, GopMy/IHpOBATL
H JIOKAILIBATE YTREPHISHHE O
NPHIHAKE W CBOHCTEAX
NAPATLIEIEHBIX IUITOCKOCTEH,
HCTOALIOBATE ITH
VIBCPAACHHN ITPH PeIlcHiy
1anay OOBACHATSL, Kakan
drirypa HEILBAETCH
TETPAIAPOM i KELKILH
NAPALIEIETTHIEA0M,
NOEAYLIBATE HA HEPTOHAN H
MOIETEX MY JIeMEITh,

Ha00paars T8 GHTYpEL Ha
PHCVHEKSX, HIDOCTPHPOBATE ©
HX MOMOIIER paYIHYTHLRE
CYHAN BIAHMHOTO
PACTIONOKEHHA IPEMBIX H
NADCKOCTER B NPOCTPAHCTRE,
POPMY IHPOBATE H JIOKATRIBATE
YTREHCIEHAR O CROMCTRAX
NapanIeIenunea; oGsRCHATE,
HIT HAIKIRACTCH CEHEHHE
TETpAIApa {napatienennnesa),

PeLLaTE: JUTEYH HA TOCTPOCHHE
ceqeHni TeTpasIpa 1

NEpALAeneliHIieda Ha Y8pTeHe

 Thasa

HNepnenanky ARPHOCTE
NPAMBE B II0CKOCT e,

21

YueTh: 00BACHATL, KAKHE
fpAMAE H [LIOCKOCTE




[Tepnes ey IRpHOCTE 6 | EAIRIBAKITCH
MpaMoft # I0CKOCTH. NEpNeHIRKY TARHEME,
[lepnesanrynsp 1 7 BRITTOVIHATE MOCTPOSHHE
HAKTIOHHBIE, Y TOM MERIY MEPIeHIRKY1apa B
TPEMOE B ILIOCKDC TR, HAKNOHHON, BRIMHCIATS YO0
Heyrpanasil yromn. F| MERITY OPAMOIE # IIOCKOCTRIG,
[lepnen Ky IAPHOCTE BEITIOTHATE TOCTPOEHHE
naockocTed, JABYTPAHHOTO YT, MPHMERNTL
Kourponenas pabota Ne3 1 cBOfCTRA DeprelIHKY IHPHLIX
ENOCKOCTEH.
INuasa Muororpannmk. 13 OfbECcHATE, Kakof
1 [Monsrie Muororpannmks. | 4 MHOTOTDAHIHE HAIKBACTCH
[paama. MUPEMHION H KRK HEILIBAOTCH
TTrpasns. g £¢ INEMEHTE], 4T0 HAALIBASTCR
[ IpasunbHBe 3 IOMATE0 nomHodt (Goxonoil)
MHOTOIPAHHMKN, NOBEPXHOCTH TTHPAMHIS;
Kourtponsnas pabora Ned 1 OOLACHITE, KAKLA THpaMiia
HAILIBASTCH TIPANHITLHOMN,
AOKAIKBATE YTBEPRICHHE O
ceoficTrax ee DoKDERIX pebep
# GOKOBREDS FPane o TeopeMy
0 nnomaTH Hoxosoi
MOBCPXHOCTH MPABHIRHON
MAPAMHIL, OOBRCHATE, KAKOiT
MHOTOIPEHHHE HAILIBACTCR
veeueHnod nupaMuaoh B xax
HAILIBAIOTCH £¢ JEMENTEL
JOKATLIBATE TEOPEMY O
nomaIHE SoRoBoH
MOBCPXHOCTH YOEHEHHOH
MAPAMHIE] PEIATE TA7a4H HA
| BRIMHECICHHE
| IOKAIETENLCTRO, CRRTAHHKE ¢
| MHPEMEIAMH, 3 TAKKE 301840
| Ha NOCTpOeHHE cevennit
MHPAMAN HAE 9EPTERC.
Iarasa | Bektopel B npocTpancTee. | § OOLACHATE, KAKHE BOKTOPL
v [TonrToe BEETOPE B 1 HAILIBAKITCH KOMITAHADHBME;
HPOCTPAHCTRE, | OpPMYTHPOBATE H IOKRILIBATE
ClomecHAC B BRSMHTAHHE 2 | VTHRCPHEIICHHA O TPHIHAKE
REKTOPOR. ¥ MHOMEHHE KOMILTAHAPHOCTH TPEX
BEKTOPA HA YHETO. BEKTOPOB. 00BACHATE, B HeM
KoMnnanapisle BexKTophl. 3 COCTOHT NPaBHI0
MapRILIEIETHIENS CAMKEHHS
TPEX HEKOMITRAHAPHBIY

BeKTOPOB; JOpPMYIHPOBATE W
QOKATHBATE TEOPEMY O
PAATOREHHA THEOro BEKTOpa
Mo TREM JAHHRIM
HEROMIUTAHAPHEM BCKTOPAaM;
| PUMCHATE BEKTOPE IIPH




PEIICHHH MEOMETPHYECEHX
a0

[MosTopenne.

Temarnueckoe NIAHAPOBAHAE ¢ ONpeleIeHHEM MIAAHHPYEMbIX PE3YILTATOB B

11 kaacce
Ne Haysanme Temu Koa-so | Koa-so | Tlianspyemuie peiyabTaTsl
pazaeana HACOn | KOHTP.
pator
Umasa V | Meron koopanuar s 21 2 IHATE: DOHATHE PAaMyc-
npocTpancrie. Jpraenn. BEKTOPA NPOHIBOILHON TOMKR
KoopausaTsl TOYEH H 3 npocTpaMcTia; opMyikl LA
KODPIHHATE BEKTOpa HAXOALICHHA KOOPIHHAT
Konrponesas padora Ne 1, I BEKTOPE M0 KOOPIHHATAM
CraiapHoe NpoRsBeIeHe g TOYEK KOHILA H HAYAMa
BEKTOPON, BEKTOpA.
Teimenns, 3 ¥ MeTh! peluars Ia0a4H no
Kourponsuas padora Ne 2 1 TEM

FHOTE: NOHATHE KOOPITHRET
BEKTOPA B JAHHOR CHETEME
KOCPIIHHAT, (rophyity
PAIROMEHHA BOKTOPA N0
KOOPAHMETHLIM BEKTOPEM 1, |,
K ; npaBMiA CHOMEHHA,
BLIMHTAHHA H YMHOKCHNSA
BEETOP Ml HHCNO, NOHATHR
PREHEIX, KOLTHHEAPHLIX o
KOMIIBHAPHLIX BCXTOPOR,
POpMyIBL LIH HAXOADEHHR
KOOPAMHAT BEKTOPA 1O
KOOPAMHATEM TOHCK KOHER W
HUHILIE BEKTOPE, KOOPIHHAT
COPCIHHE! OTPEIKE,
BLIMHCICHHA [LTHHE BEKTOP
10 BT

KODPAHHATEM, pAccTOAHHA
MEHUTY JABYMA TOYKAMM.

- Y MOTh pOLIETE 3A0AY4N 110
| TEME,

| 3HATH: NOHATHE YIIa MEXKIY

peKTOpaMy; hopaMyIIEl 108
HAXOWIEHHA YTIa MEKIY
BCKTOPEMH N0 HX
KOODIMHAATAM, ¥ METh: PellaTh
SALAMH THO TEME.

IMaTH: NOHATHE CRANSPHOMD
NMPpOMIBCECHUE BEKTOPOE, ABE
hOPAMY I LA HENOHACHHA
CKMIAPHOTO NPOHIBEACHHRA
BCKTOPOB; OCHOBHEE cholcTRD




CRANNPHOID TPOH3BEEHHA
BEKTOPOB,

YueTs! peluaTh 3084l No
TEME.

laasa | Unanmap, konyc, map. 19 FHATH: NOHATHA LIHHIIPA
v [lnamnap, 4 €00 AEMENTOR, PAIBEPTRH
Komyc. 5 fiokosoll NOBEPXHOCTH
Kontponstas pabora No 3 | LHTHHIPS TIOBEPXHOCTH,
Cihepa. g KACATETRHON MINCKOCTH K
KowmpoasHas pabora Ne 4 1 cipepe, TONKH KaCaHHR;
CEMEHMA [THTWHADPE,
KOHYCE M YCEMEHHOTD KOHYCa;
dopMy s 118 BREYHCTEHHA
naoinann bokosol v noaHed
NOBEPXHOCTH IHIHHIPE,
nromaan fokosol B nosHOH
NOBEPXHGCTH KOHYCA H
YOEYEHHOTD KOHYCR, TUIONEN
chepul; caoficTao 1 NpHIHAK
KACATENLHOA NNOCKOCTH K
cepe; VpABHEHHE CEPRL
YaeTe: peinats 184 110
TEME,
Fnasa | O6néme e 21 FHATE: NOHATHA YOCUCHHOID
Vil OObEM NPAMOYTONRHOTD 3 KOHYCA H €70 3NeMEHTOR
NapanienenHmea, { BokoRoil NOBREPXHOCTH,
OfbEsut npasoll MpHIMEL | 3 DCHOBAHHH, NOHATHE 00LeMa;
LMTHHTpA. coofcTRa ODLEMOR: TEOPEMY H
OfLEMEl HAKTONHOH TPHIMEL, A caeactane of ofbeme
TMHPAMETE B KOHYCA. NPAMOYTRARHOTO
Ko Na$ napainenenHnesa,
ﬂ.ﬁ-'mmm ¢ mapa Hﬂuﬂumﬂm .!, YmeTs! peluarTh 844K No
cihephr. TEME, . .
Konrponnnas patora No 6 1 FHATE: NOHATHE OGLEM,;

caoBoTag 00BesMOB; TEOPEMY H
caeacTeme ob obneme
PAMOYTOTRHOTD
MIPALIENETTHIE A,

YmeTe: pomate Jannm No
TEME.

Fuath: Teopemy of obneme
MpAMOH MPHIMEL ©
AOKEHITETECTROM,

YMeTh: petmTh 38184 N0
TEME.

Inate: eopeMy 00 ofbeme
UHTHHIPE © JOKASETCABCTROM,
Y¥METE: pEIDATE 3A7a49H N0
TEME,

InaTs: ocHoBKYIO GOpPMYTY
I BRIYHCICHHA 0DBEMOB Te,




YmeTh: pemaTh IANAYH No

TEME.

3uate: Teopemy o olibese

HAKIOHHON NPHIMBL C

NOKABATEILCTBOM.

YnMeTe: petuats 3818494 00

TEME.

Fnath: reopesy ob odneme

NHpaMME &

AOKRIATENRCTBOM; (oOpaviy

o0BEMa yoeHeHHOR

MHHPAMMILL,

WMeTh: PEIIATE JANAYH NO
TEME,

| JmaTh: TeopeMy ob obneme

KOHYCE © A0KIIaTeNLETROM,

dropuy Ty O BEME YCEHEHHOTD

ED'I-I}"E.H.-

VMeETh: PemaTs JAIANH No

TEME.

3nate: TeopeMy of obneme

konyca; popMyny ofinema

VCCUEHHOD KOHYCA.

YMeTh: peIaTh 31844 10

TEME,

Frath: Teopesmy off obbeme

MHPAMMHILK €

JOKIIATENLCTBOM; (hoparyry

offkena yoeMeHHOT

TN LD

YHeTh: PelIaTh IAA34HA N0

TEME,

FraTh: Teopemy o obkese

KOHYER ¢ BOKAIATEILCTROM,

dropamyiy ofbema YeeueHHOID

KOHYCA.

YMETH: PEIlaTH JAT4H N0

TEME.

3uate: Toopemy 08 obneme

KoHYyca; opmyny ofuesn

YOEUEHHOMD KOHYCA,

YMETh: pEIIaTh 323844 N0

TEME,

Fuath: Teopesy ob ofueve

WEPE £ A0KAMTENETROM,

VMETH: PEItinTs SORH

N0 TeMe,

AHATR: ONPEALISHHA

HAPOBOTD CEFMEHTR, LUAPGH

BEPUIHHEL, DOPaIyIOmNX, OCH,

BRICOTEL); CCUCHMA YOESEHROTD

KOHYCM.

YMeTR: pEIIaTh JA0449H NO

TEME.




InaTh: NOHATHA cdepsl 0 mapa
H HX WICMCHTOB [ PaIHVCL,
AHAMETPR); YPABRCHHA
MOBEPXHOCTH, BEBOT
VPERHCHHA Cihephl.

YMeTE peliaTh 3a/184H No
TEME.

3HATH: TPH CIYYAR BEMHMHOMD
PacnoaDREHHA chepsl n
IOCKOCTH; MOHATHS
KACATEABHON IIOCKOCTH K
clepe,

TOMKH EACAHHN, CROROTEO W
MPHIHAK KAacATENsHOH
NAocKoeT! K ciepe ¢
AOKRMTENBCTRAMH.

YMeTe: petiaTh Ja8a4M no
TEME.

IHOTE: MOHATHA Cdeepd,
prHcadHofi oxono
MHOTOTPANHHER W BITHCAHHOH
B MHOTOTPAHHHK; (hopMyTy
ncnaaH cephl

YMeTh: pemaTe 380890 N0
TEME,

IHETH: NOHATHE WBPOROTD
C0A | IEPOROTD COKTOPA,
dopMy sl QN8 BRYHCIEHHS
ofbemon upcTel mapa.
YueTn: pewarts saia4q4 no
TEME.

FHATE: BEBOS OpM YT
nAomAH ceph.

VueTs: pewsaTs 3a044H no
TEME.

SR

[losTopenne

MoRTopesre MIAHHMETPHIL
Pemenne TpeyTOILARKOR,
BrrscaeHne nuromanch.

[MosTopenne CTEPEOMETPHN.

MuororpannEKH.
Tena spamicrns.
Kontponshas pabora No 7




Kaaennapio TeMaTH4ecKoe IIAHNPOBAHAE YHeDHOIO MaTepHaIa no

reomerpun B 10 kaacce

Ny Mata Koa-so
vpe | Tlaan | Paky Hanmenonanne paiiesa m Tem qAcoB Mpuseqanns

Ka
laana . Beeaenne. AKenomil 5
CTEPEOMETPHH H HX cBoficTRA

1 - CHOBHBIE NOHATHA CTCPEOMETPHH. |

' AKCHOMBI CTEPEOMETPHH, 1

2 HexoTopsle CIEACTEHR 03 AKCHOM 1

3 TMosropenie GopPMyIHPOROK AKCHOM H |
AOKAYATENLCTE CASACTBHA HI HHX

4 Pemense sa1a4 Hi NPHMEHEHNE AKCHOM |
CTEpPEOMETPHH M HX CNEJCTRIA.
CamocTogTensHas pabora 0o Teme

5 AKCHOMEL CTCPEOMETPHE B HX I
CACACTRHA »
Faasa [L. [lapanrenssnocTs NPaMLIX B

nanckocTed 19

IapanieTuHee TPAMBLE B [IPOCTPAHCTEE,

6 1
[MapaniensHocTs TPEX NPAMBLY

7 MapanacisHOCTE MpAMOH H NI0CKOCTH 1

% [osTopenne TEOPHH, POIICHHRE HAAY HA |
NAPALICIBHOC TR TPAMLIX.

9 Pemenne 3a1ay Ha NpHMEHEHHE I
NAPALTENLHOCTH PAMO H IUIOCKOCTH
CamocTonTe bHas padoTa no TeMe

10 sl lapanneaniocTs NPEMBIX, TPSMOH B 1
TLTCRGCTH B

11 CrpenmBaoiHecs NpavMLe. 1

12 Yo ¢ cORanpasncHHbIMH CTOPONAMH.
YTon MeRIy TPAMBLIME B IpOCTPaHcTRE,
[ToBTOpeHHE TEOPHN, PEIICHNE 34 HY |

13 RIAHMHOE PACTIOI0REHAT NPAMEIX B |
NPOCTPARCTRE,
Pemense aaq no reme

14 allapannenbHOCTE NPAMBIX, TPAMORH B 1
TLIDCKOCTH #
Konrpoasian pabora Nl «Bianmuoe

12 pacnoIvKenHe NPEMBIX B 1

POCTPRECTBED

& | 2 [apamensase nnockocTi. CroficTaa |
napLLielLHLX mIockocTed,
Pewense 3amay Ba MpAMCHCHHE

17 ONpeIEneHIA W CBORCTS DAPATICThHEIX 1
nnockocTel.

18 | #<£ Terpasap. 1

19 | #& TapannenenHner. |




| 20 | 18 44 [Tpesepel 3a/a4 Ha nocTpoekne cesenmit | |
21 - by Fa0a4K HA NOCTPOEHHE CCUEHMT | 1
22| AadH | Hostopenne Teopun, Pemesne satas. |
23 | Mowroperne Teopun. Pemerne sagas. 1
Kontpojibian pafora Nel
24 ullapaaseasnocTs maockocTeil. 1
Terpasap n napaasescnnneis
Uaasa ML MMepnesamkyanprocts 21
NPEMLIX H IA0CKOCTER
[epnenankynapHse OpAMELE B
25 npocTpancTee. [lapanneasinic mpanuie, |
NEPIEHHKYISPHAIE K II0CKOCTH
% [lpnanek nepneHMEVANPHOCTH npsMof 1
H MIOCKOCTH
27 | Teopema o npaModl, nepneHInEyISpHOR |
| i IOCKGCTH
28 | Penresnme a4y Ha nepnelIHEy ISPHOCTE |
| MRAMOR B MNOCKOCTH,
29 i [TosTopenne Teopun. Pemenne 1agayg 1
5 Casoctosreistag pabotn 0o Tese
30 «llepneRaHKyIAPHOCTE  TPAMKIX, 1
NPAMOH B II0CKOCTH Y
11 o PaccTosnme OT TOUKH 10 IUIOCKOCTH.
1
Teopema o TpEX NeprneHIHKYARPEX.
32 Yroa Meway npaMoi 1 IN0CKOCTRIO, ]
33 [osropenne teopun. Peinenne sanay, 1
14 Pemenue 38144 Ha NPHMERCHAE TEOPEME! !
O TPEX MEpPNeHINEYISPAN
15 ‘ Pemenne sanay #a npHMeReHle Vria |
= MERIY TPAMORA M MI0CKOCTHIO,
A Camocrosrenssan pabota 0o Teme
3t 1
iTeopeMa 0 TPEX NepPIEHIRKYIRPAN
37 Heyrpanssii yromn. 1
38 [Tpn3nak nepneHIMEYIRPHOCTH IBYX |
IecKocTei.
39 [Mpavoyronsuufi napannenensnen 1
a0 | 4 Peinesne 3anan Ha DpHMEHEHHE CBOACTE |
HPHMOYTOTEHOND NAPLILIEAEITHIETN
41 f HEETEPEHHE TEOPHH W pelleHHe T0aY9 1
Pemernne 3ana9 no Teme
42 | /5 wllepnen THKY TAPHOCTE TpaMOil | 1
TUIOCKOCTH #
Pemenne 1anau no Teme
43 «l lepneHHKY AAPHOCTE NIPAMBIX H ]
ILOCKoCTEH »
Pemenne anay oo TeMe
44 |2 wllepreRIHKYISpHOCTE IPAMEIX 1 1
MIGCKOCTER »




Kourpoasnan padora Ned

45 | 1 allepneHanKy IHPHOCTL NPAMBIX B 1
IIOCKOCT e
lNmasalV  MuaororpanHnkn 13
46 | & [onsTae Muororpannpka. [pmasa. I
47 . [Tnoman: Goxosofi MOBEPXHOCTH MPHIMb |
A8 Pemenne 37849 Ha HAXOHICHAE 1
ANEMEHTOR W NOBCRXHOCTR TRHEIMEL
40 CamocToarensHas pabora no Teme i
, allprasan
50 | Mupamina. |
51 [ [MpapHTEEan DHPANMHIA 1
53 Pemenne 330849 Ha HEXOHIEHTE |
WIEMEHTOB H NOBEPXHOCTH THPANHIE
53 Yeeubunas nUpaMm . 1
54 CaMocTormenbias paborta no reme 1
ul[ THpantigan
55 [TpasribHME MAOTOrPEAHHHEN |
56 [lpaprinHpe MAOTOrPEHHHEN l
57 Pemenne 340849 HA BLEMHCTEIHE 1
NIGIATEH MHOTOIPaHHHEDH.,
sg | # Kowrpoasnan paforaNed i
' «Muororpannnkus
lnapa V. Bextoph! B npocTpaneTRe 6
54 [loramae peETopa. PaseHeThO BEKTOPORB, ]
e | 2 CHOREHAE W BRMHTAHEE BEKTOPOR, ]
' CyMMa HECKOILERY BEKTOPOM,
Gl | & VMHOMCHHE BEKTOPA HA MHEN0, |
&2 | - Kovnnanapuwe pextopel. [Ipasino 1
a NapanenenuneIa.
i | e Paznomenne sexTopa no Tpé |
HEKOMILIAHAPH LM BEKTOMREM
Paanowenne sexTopa no Tpém
B HEKOMILIAHAPHEIM BEKTOPAM. 1
CamocTosTelibHas paboTa cBexTopsn
[losTopene. 4
65 [MorTopesne, AKCHONEL CTEPEOMETPHH B !
HX CNeACTRRR
&5 | o [MosTopenne. [lapaniensHOCTE NPAMBIX H |
' IockocTel
&7 [osropenne. [lepnerankynapHocTs |
NpAMBIX B ILocKocTeR
MMorropense. [IpHMeHEHNE TEOPEME! O
68 | S& TPEX NEpHeHINKVINPIK. 1

MHororpaHHHKH




I'paduk npoBeieHHa KONTPOILHBIX padoT

Nu DdopMa KouTpoan Tema Jara
ypoxa
aBianmHoe pacnoiomenne

15 Kortponshas pabiora Nel i AT £ a7
" allapannensHocts nAocKocTed,
24 Kontponshax pabora Nel Terpaanm o IR ?

| sllepneRARKYISPHOCTE NPAMBIX H o
45 Kourponsras pabora Ne3 M- a2
58 Kontpoisiay pabora Ned | «MBororpasings 22 oV




Kanenaapuo-reMaTHYecKoe NIAHHPOBAHKE YuelHOr0 MaTepHaia no

reoMerpun B 11 Kaacce

MIOCKDCTRMH.

Ne Hara i Koa
1 g =Bo
L — e Hazsanume payieson u rem i Mpusesanng
| 0B
Taasa IV, Bektopet B npoctpancrse 6
| [lousTie BEKTOPA B NPOCTPAHCTRE 1
2 '. Chosenne W BEMWTAIHNE BEKTOPOR 1
3 | YMHOBEHHE BEKTOPA HA YHCID 1
4 | KoMimasapikle BeKTOpL 1
5 .- Pemenne 3a189 no Tese aBexTopain |
6 Petnene BEKTOPHLIN 387084, 1
Faasa V. Metoa xoopiamear g 1
NPOCTPaNCTHE,
7 - Koopansars Tossm. 1
" .: Pemenne sanay Ha onpegeieune i
| KOOPIHHAT TOMKH.
9 | KoopamuaThl BexTopa. 1
10 | Pemenne 3a184 Ha onpeaeieHne I
| KDOPJHHET BEKTOPL
11 [pocrefinme sataun B KOOPIHAATAX. |
[ 12 Pemenune sanay me rese aMeton :
KOOPUTHHAT .
13 Pemenne 3anay no Teme «MeTton |
KOOP/IHAAT Y.
14 Kowrpoasnan pabora Nel, Tema
sMeTon KOOPIHHAT B NPOCTPARCTEEY 1
Crajapnoe nponiscienne BeKTopos, 12
15 Yroa mexay BeKTopaMH 1
16 CrONupHOE TPOMIREIEHHE BEKTOPON, 1
17 Barqscaguie YINOB MEKIY IPIMBIME 0




Brismcienne Viion MesTy NPAMLIME 0

18 |
TECKCTHMH,

19 BrYHCICHRE YTTI0B MERTY TPAMEIME H
TUTOCKOCTRM M. :

20 Pemense 10004 i BLIYACTEHHE Y00 1

21 Pemerne 1anas fa BIMHCICHAS YITIOR 1

22 Pemenne 3anas Ha BuYHCIERAE YTIOR |

23 HNenmenne. CHMMETPHE 1

24 Aeumenne. [lapanienuusiil nepenoc l

23 Peiesne 3a704 no rese o/ okensey 1
Kontpoasnan patora Ne 2. Tema:

26 wCKaIAPHOE NPONIBLICHNE BEKTOPOR. | |
JABiKeHnes,
laasa VI, nansap, komye, map. 17

27 [TAcmas HOBEPXHOCTH IHIHIIPA. 1

28 Pemenne 3anay no teMe «Llnawsgpe. 1

19 Pemenne 1anav no Tese «llnnmnaps., 1

a0 Konve. 1

31 Inomans NoBEpXHOCTH KOHYCA. 1

32 ¥ ceuluuii kouve. 1

13 . Mnomais nosepxXHOCTH Veeqduuoro |
KOHYCA

34 Pemenne sanas no Teme «Konycs. 1

15 Kourpoasnan pafora Ne3. Tema |
sllwmmap. Konyes.,

36 Cipepa 1

37 ¥ pasrenne cfephi. 1

n Baamumoe pacnonowenne cdepsl 1 i
MAOCEOCTH

3G Keicatensnas nuockocTh & ofepe. 1
Pemenne 3aiay Ha ChoRcTao

40 1
KacaTensHoR K cdepe.

41 [nomans cdep 1




42

Pemenne 3azay no rese "Cdepa w wap".

Kowrpoasnas pafora Ne 4. Tewma:

43 1
«Cipepa m map»
[aasa VIL. O6nEsia Tea. 18

44 [Monsmie odnéma 1

45 OfnM TPAMOYTOALHOID |
MApALIETemHTIE A,

a6 Berucierne obnéva npaMoyronLEoro |
NOPAEIEnHIe T

47 OGuds npasoll npHIse 1

48 - Dfeds . 1

44 OfbEs HAKIOHHOH MPHIMLL I

a0 Obsly MHpasMILILL l

51 Pemenne sy no reme «Dfnés I
TPHIME W TTHPAMIE TR,

52 Obnly KoRyCa. 1

53 Pemense 3aa4 no reme «OnEn 1
KOHYCam.

54 Konrpoasnaa pabora N5 Tema |
wOfniMe Teay.
Ofuiy mapa u wiemais cdepbi. T

55 Oiiséis mapa. 1

56 Obply mapoBoro CerMenTa, clos, |
CERTOPA.

57 Pemenne 34039 HA BEMACTEHRE |
olbdnMon.

58 [Taomans nosepxuocth cdepsl, !
Pemenne 10y Ha BRMHCIERRE

59 I
MAGLATH chephl.

60 Pemennre 3y mo Teme «Oineanle I

61 Kowrpoaenas pafora Neb, Tesma: |

wfinés mapa w nromans clepnins.




JanouHTEIBHOE NOBTOPEHHE TN

NOArGTORKE K HTOTOROH ATTECTAIMN b
0 FEOMETPHHE
62 [Mosropenie MIAHKMETPHI I
f3 Peinenne TpeyrosbHRKOE. 1
b4 Brmucnense nnomated 1
b3 [NosTopenne crepeoMeTpHA. 1
66 Muororpanuukn. [Tpaswisnise !
MHOTOIPaHHHKH
&7 Linnmmap, konyve 1
b3 Hroropas konrpoiasaan pabora MNe7 1
I'padhuk npopeaenna KOHTPOALABIX palor No reoMeTpHH
Ne ypoka Mopma paboris Tema Hara
14 FonTponsnas patota Nol MeToa KoopanHaT B
MPOCTPAHCTEE.
24 Kontpoikias pabora Ne2 CranapHoe NpoHIBeacHile
BERTOPOE,

35 Konrponsnas pabora Nod lnamsap. Konye,

43 Kontponsnas pabota Ned Cipepa u map.

54 Fonrponsnas pabora Nob OfndMit Ten.

&1 Konrponsaas pabora Neb OfnéM mapa B NIOMATE chephl

tf Fontpoisnar padota No7 Hroropas




JimeT koppekTHpoBKH pabouel nporpaMMs

GHO yuureas Kocenor O B,

Kance ||

M peamer Matemarika

Popya ofyaenns K13CCHO-0UHAR

' Ne Tema HMara IMpusinna Crnocol Mara
' NPOBCICHNE | KOPPEKTHPOBKN | KOPPEKTHPOBKH | NpoBeIeHns
5 1o ARHY IO PAMMLI o GaKTy
E
ED

3.

4.

5.




