IIporpamma xkypca Marematuka: ajgredpa u
HaYyaJila MaTeMaTH4eCKOro aHajiu3a, reoMeTpus
nasa 10-11 knaccoB (yriiy0/1éHHBIH YPOBEHbD)
O0mas XapaKTepUCTUKA NPOrpamMMpl

Pabouas mporpamMma no yuebHoMmy mpenmery «MartemarTuka: ajrefpa m Hayajla MAaTeMaTHYeCKOr0 aHAJIN3a, reOMeTpHUs»
(yrayouennsiii ypoenb) g 10 — 11 kmaccoB cocTaBieHa B COOTBETCTBUM C TpeOoBaHusMH DenepalbHOTO IoCyIapCTBEHHOTO
00pa30BaTeIbHOIO CTAHJApTa CPEAHEro ob1Iero oopazoBanus, ¢ yuetoM KoHuenum MaTeMaTuueckoro o0pa3oBaHus 1 OpUEHTHPOBaHA Ha
TpeOOBaHUS K pe3yibTaraM 00pa3zoBaHUs, cojepkamumcs B [IprumepHoil ocHOBHOW 00pa3oBaTENbHON MPOrpaMMe CpPelIHero (IOJIHOTO)
o0m1ero o0pa3zoBaHusi B COOTBETCTBUHU C OCOOCHHOCTSIMH YIITyOJIEHHOTO YPOBHS U3YUYEHHS] MATEMATUKH. C YIETOM aBTOPCKON POrpaMMbl
no matemaTuke Ay 10 — 11 knaccoB ¢ yrinyOnenasiM uzydenneM matematuk (YMK A. I'. Mep3nsk).

B nporpamme Takke yUUTHIBAIOTCS JOMUHUPYIONIUE UEH U MOnokeHus [Iporpammel pa3Butus U GOpMHUPOBAHUS YHUBEPCATbHBIX
yueOHbIX JeMCTBUI A7l OCHOBHOTO oOImIero oOpa3oBaHus, KOTOpble oOecrnednBaoT (HOPMUPOBAHHE POCCUHCKONW TI'pa)kIaHCKOU
UJICHTUYHOCTH, KOMMYHUKAaTUBHBIX Ka4€CTB JJUUHOCTH, U CIIOCOOCTBYIOT (POPMUPOBAHUIO KITFOUEBOM KOMIETCHIIMA — YMEHUS YUYUTHCS.

IIporpamma paccuntana Ha 408 yacos
(34 nenenn B 10 kiaacce u 34 neneau B 11 kiacce)

Knacc KonnuectBo yacos no | KoinnuecTBo yacoB B
y4eOHOMY ILJIaHy HEJEII0
10 kacc 204 6 (4+2)
11 knacc 204 6 (4+2)

UENb U 3AAAYUN BOCNTUTAHUA

CospemerHblll HAaYUOHAIbHBLIL B0CNUMAMENIbHBIU UOeal — MO BbICOKOHPABCMBEEHHDILL, MEOPUECKULl, KOMNEMEHMHbLU ePANCOAHUH
Poccuu, npunumarowuti cyovoy Omeuecmea Kax c60r0 IUYHYIO, OCO3HAIOWUL OMBEMCMEEHHOCb 3 HACMOosAwee U 0yoyuee ceoell CMpambl,
VKOPEHEHHBIU 68 0YXOBHbIX U KYIbIMYPHLIX MPAOUYUSIX MHOLOHAYUOHAIbHO20 Hapooa Poccutickoti @edepayuu.

O6bwas yenb eocnumaHusa e MOAY COLL ¢ YNOIT Ne 37 2. Kuposa n1u4HOCMHOe pa3zeumue WKObHUKO8, NPoAsAou,eecs:



1) 8 yceoeHuu umu 3HaHUli OCHOBHbIX HOPM, KOmopeble obuecmeo 8bipabomaso Ha ocHoge amux yeHHocmeli (mo ecme, 8
yC80€eHUU UMU COYUAAbHO 3HAYUMBbIX 3HAHUU);

2) 8 pazsumuu Ux No3UmMugHbIXx OmHoweHul K amum obujecmeeHHbIiM ueHHocmam (mo ecme 8 paszsumuu ux coyuasbHo
3HAYUMbIX OMHoweHUl);

3) (] npuo6pemeHuu umu coomeemcmeyru,eeco amum UeHHoCcmAam orieima noseodeHus, onbima rNnpumMeHeHUA Cd)OpMUpOBGHHbIX
3HQHUU U OMHoweHul Ha rnpakmuke (mo ecme 8 npuo6pemeHuu umu ornieima ocywecmersieHUA coyuarsibHo 3HAG4YUMbIX 0611).

Pabouasi nporpaMma npeaHazHadyeHa Uil OpraHu3aium npouecca o0y4eHust
no YMK A. I'. Mep3aska:

1. Marematuka: paboune nmporpammsl: 7 — 11 kiaccsl ¢ yrinyoneHHbIM nu3ydeHuem MatemaTuku/ A. I'. Mepsmsk, B. b. [lonouckuii, M. C.
Sxup, E. B. byuko. — M.: Bearana — I'pad, 2018. — 150 c.

2. Marematuka: anreOpa u HadaJla MaTEMaTHICCKOTO aHalIn3a, TeoMeTpus. Anredpa 1 Hadajla MaTeMaTHIeCKOTO aHaIu3a. Y TIIyOJICHHbII
ypoBeHb: 10 kmace: yaeOnuk / A. I'. Mepsnsk, . A. Homuporckuii, B. M. Tonskos. - M. : Benrtana-I'pad, 2020.

3. Maremaruka. Anredpa u Hayajla MaTeMaTHYECKOro aHan3a. YTayOaeHHbIH ypoBeHb: 11 kinacc: yueOHoe mocooue / A. I'. Mepamsk, /1.
A. Homuposckuii, B. M. Tlonsakos: noa peaakuueit B. E. [Togonbckoro. - M. : Bentana-I"pad, 2020.

4. MaremMaruka: anredpa v Hayaia MaTeMaTUYeCKOro aHainu3a, reomerpus. ['eomerpusi. YrimyOnenusiil ypoBeHs: 10 kiacc: yueOHuUK / A.
I'. Mep3nsk, [. A. Homuposckuii, B. M. Ilonsikos. - M. : Benrtana-I'pad, 2020.

5. Maremaruka. ['eomerpus. 11 kimacc. YrryOneHHbINH ypoBeHb: yueOHOoe iocodme / A. I'. Mepansik, 1. A. HomupoBckwuii, B. b.
[Tonmonckwuii, M. C. Sxup: nox penakmueii B. E. Ilogonsckoro. - M. : Bentana-I'pad, 2020.

Ilpozpamma no mamemamuxe: anzedpa u HAUAIA MAMEMAMUYECKOZ0 AHANU3A, 2E0MEMPUsL, HANPAGIEHA HA PeaTU3AUUI0
CUCMEMHO-0eAmeIbHOCIMHO20 NO0X00a K npoyeccy 00yueHus, Komopulii odecnevuesaem:
e 1OCTpoeHHe 00pa3oBaTENbHOIO TIpoliecca C YUYETOM UHAUBUIYAIbHBIX, BO3PACTHBIX, IICHUXOJOTHYECKUX, (PU3UOTOTHYECKUX
0COOEHHOCTEH U 3JJ0pOBbs 00YUaIOIIUXCS;

dbopMHUpOBaHKE TOTOBHOCTH 00YUaIOIINUXCS K CAMOPA3BUTHIO U HEMTPEPHIBHOMY 00pa30BaHUIO;



dbopMupoBaHUE aKTUBHOHN y4eOHO-TTO3HABATEIILHOM JISATEIIBHOCTH 00YYarOITUXCS;

dbopMupoBaHUE TO3ZUTUBHOIO OTHOIIEHUS K MO3HAHUIO HAYYHOU KapTUHBI MUPA;

® OCO3HAHHYIO OpTraHU3aIUI0 O0YJAIOIIUXCS CBOCH JEATeIbHOCTH, a TAKXKE aJICKBAaTHOE €€ OIICHUBAHMUE;

® I[IOCTPOCHHUE Pa3BUBAIOIICH 00Pa30BaATEIILHOM CPEeIbl 00yUCHMUS.

H3zyuenue ymoii npozcpammol HANPABIEHO HA OOCMUNCEHUE C1eOYIOUUX YeTlell:

® CHUCTEMHOE M OCO3HAaHHOE YCBOEHUE Kypca alnreOpbl U Hauajl MaTEMaTUYEeCKOIo aHaJn3a;

e (bopMupoBaHHE MATEMATUUECKOTO CTUJISI MBIIICHUS, BKIIFOYAIOIIETO B Ce0s1 MHAYKIIUIO U IETYKIHI0, 0000IIeHHe U KOHKPETU3AIHIO,
aHaJU3 U CUHTE3, KJIACCU(UKAIIUIO U CUCTEMATHU3AINI0, a0CTparupoBaHNEe U aHAJIOTHIO;

® pa3BUTHE MHTEpeca 00YUJAIIIMXCS K U3YUSHUIO alreOphl M Hadall MAaTEeMaTHYeCKOT0 aHaJIN3a;

® CIOJIb30BAaHUE MATEeMAaTUUECKUX MOJICTICH JIJIsl pEIIeHUs MPUKJIAIHbBIX 3a/1a4, 3a7a4 U3 CMEKHBIX JTUCIUTLINH;

® [IPUOOPETEHUE OMbITA OCYIIECTBICHUSI YUEOHO-UCCIIEA0BATEIbCKOM, MPOEKTHON 1 MH(POPMAIITMOHHO-TI03HABATEILHOU 1€ TEIHbHOCTH;

® Pa3BUTHEC WHIUBUAYAIBHOCTH M TBOPUYECKUX CIIOCOOHOCTEHN, HAMPABICHHOE Ha IMOJATOTOBKY BBHIITYCKHUKOB K OCO3HAHHOMY BBIOOPY
npodeccuu.

VYueOHbIil npeaMer MaTemaTrka: aredpa 1 Hadajla MaTeMaTHUYEeCKOT0 aHAJIM3a, TEOMETPHsI BXOJIUT B TIEpeUYeHb YUeOHBIX MPEIMETOB,
00s13aTeNbHBIX JUISI M3Y4YCHHUs B cpenHel (moJiHOM) oOmieoOpa3zoBaTenbHON Imkose. JlaHHas mporpamMma IpeaycMaTpHUBacT H3YyUYCHHE
npeaMeTa Ha yriayoméHHoM ypoBHe. [IporpamMma peanm3yeT aBTOPCKHE HWJIIEH pPa3BUBAIOIIETO OOyYEHHs anredpe W HavalaMm
MaTeMaTUYECKOro aHajin3a, KOTOPOE JOCTUTAETC OCOOCHHOCTSIMU M3JIOKEHUSI TEOPETUUECKOr0 MaTepuaia U CUCTEMON yNpaKHEHUN Ha
CpaBHEHUE, aHAJIN3, BbIJIEJICHHUE IJIaBHOT0, YCTAHOBJICHUE CBsI3e, Kiaccudukainio, 0000IIeHne U CUCTEeMAaTU3aIIHIO.

Pabouas mporpamma o0ecrieunBaeT TOCTUKEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS yueOHOTo npeamera «MaremaTuka: ajredpa
U HaYyaja MaTeMaTH4YeCKOro aHajlu3a, reoMeTpus», BKIIOYas MOJIYJIU «AJiredpa U Ha4Yaja MaTeMaTH4ecKOro aHajau3a» U
«I'eomeTpus».
O0masi xapakTepucTUKa MOTYJISI

«AJaredpa u Hayajia MaTeMaTu4deckoro anaausza» B 10-11 kmaccax
Conepxanue Kypca anreOpsl M Havayl mMatemaTudeckoro aHaiamsa B 10—11 kmaccax mpencTaBlIeHO B BHIE CIASHYIOITUX
COJICPKATEIIbHBIX Pa3/ICIIOB:
v' «Yucna v BEIUYUHBDY,



«BbIpakeHus»,

«YpaBHEHUS U HEPABCHCTBAY,

«DYHKIIHWY,

«DJIeMEHTHEI MAaTEMAaTHUECKOI'0 aHAIIN3ay,

«27eMeHTbl KOMOUHATOPUKHU, BEPOSITHOCTU U CTATUCTUKIY,

AN NI NN N

«AnreOpa 1 Havajga MaTEMaTHYECKOTO aHAIIN3a B UCTOPUIECKOM Pa3BUTHIY.

B pasnene «Uuciaa ¥ BETUYHHBDY PACIIUPSAETCS MOHATUE YHCIIA, KOTOPOE CIAYKUT (PyHAAMEHTOM TMOKOTO M MOITHOTO amnmapara,
UCIIOJIE3yEMOT'0 B PEIICHUN MaTEeMaTHYCCKUX 3a7a4 U B PEIICHHUM 3a/1ad CMEXHBIX JUCIMIUIMH. MaTeprall JaHHOTO pasjielia 3aBepliacT
CoJiepKaTeNIbHYIO JIMHUIO IIKOJBHOTO Kypca MaTeMaThku «Hucia v BeTUYuHBD.

OcobOeHHocThIO paznena «BbelpakeHus» SBISIETCS TO, YTO MaTepHall M3ydaeTcs B pas3HbIX TeMax Kypca: «[lokazartenbHas u
norapupmudeckas Gynkuun», « Tpuronomerpudeckue pyHkuun», «CrenenHas ¢yHkius». [Ipu uzydenun storo pazzgena Gopmupyercs
IPEICTaBIICHUE O MPUKIATHOM 3HAYCHUH MAaTEMATHUKH, O IEPBOHAYAIHHBIX MPUHIIAIIAX BRIYUCIUTEIILHON MaTeMaTHKH. B 3agaun n3ydeHus
paszena BXOAUT Pa3BUTHE YMEHUS peliaTh 3aJa4d PAIMOHATLHBIMU METOJaMH, BHOCUTh HEOOXOIMMbBIE KOPPEKTHUBHI B XOJI€ PEIICHUS
3a/1a4yu.

Oco0eHHOCThIO pa3nienia «YpaBHEHHS W HEPABEHCTBA» SBISETCA TO, YTO MaTepHal HM3ydyaeTcs B pa3HbIX TeMmax Kypca:
«ITokazarenpHast 1 morapudmuueckas GyHKIN», « Tpuronomerpuueckrue QyHKuny», «Crenennas GyHKIus». Marepual JaHHOTO pa3zena
HOCHUT TNPUKIAJHON XapakTep M YUYUTHIBAET B3aUMOCBSI3b CHUCTEMbl HAyUYHBIX 3HAHUW W METOJa MO3HAHHUA — MATEMaTUYECKOTO
MOJIETUPOBAHMSI, 00JIaaeT MUPOKHUMH BO3MOXXHOCTSIMU JIJISI pa3BUTHUS AJITOPUTMUYECKOTO MBIIIICHUS, 00€CTIEYUBAET OMBIT IPOyKTUBHOMN
JeSATEeTLHOCTH, 00CCTICUNBAIONUN PAa3BUTHE MOTUBAIIMY O0YUYEHUS U MHTEIUICKTA.

Paznen «®yHKIum» pacmmpsieT Kpyr dJIEMEHTApHBIX (DYHKIMA, U3yUYEHHBIX B Kypce aireOpbl 7—9 Ki1accoB, a TakKe METOJOB UX
uccaenoBanus. [{enpro n3ydeHns JaHHOTO pasjena sBisieTcs (GOPMUPOBAHNE YMEHHSI COOTHOCUTD PeaTbHBIC 3aBUCMOCTH U3 OKPYKAIOIIEH
KU3HHA M U3 CMEKHBIX JUCITUIUIMH C 3JIECMEHTAPHBIMH (YHKIIUSIMHE, UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TTPEACTABIICHHUS IS PEIICHUS 3a/1a4.
COOTBETCTBYIONMUI MaTepral CIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEILHOCTH B OPTaHU3AIMH U MTPOBEACHUH UCCIICIOBAHUA, BOOOPaKEHUS
¥ TBOPYECKHUX CITIOCOOHOCTEH yJaruxcsl.

Marepuan pazaena «JeMEHThl MaTEeMaTHUYECKOTo aHaju3a», BKIIOYaromuid B ceOs Tembl «lIpousBojHas U e€ mpuUMEHEHHE» U
«MHTerpan u ero npuMeHeHue», GopMupyeT npeacTaBiIeHuss 00 oOUMX HIEIX W METO/IaX MaTeMaTHdyecKoro aHanuza. Llens mzyuenus



paszena — NPUMEHEHHME amnmnapara MaTeMaTH4eCKOTO aHajiu3a I PelIeHUsl MATeMAaTHUYeCKHX M TMPAKTUYECKUX 3a]lad, a Takxke JJIs

JI0Ka3aTeJIbCTBA psAJla TEOPEM MAaTEMaTUYECKOTO aHAIN3a U TEOMETPUHU.

Conepxxanue paszznena «IJIEMEHTbl KOMOMHATOPHUKH, BEPOATHOCTH M CTAaTHCTUKH» PACKPhIBACT NPUKIATHOE M MPAKTHUECKOE
3HaYeHUEe MAaTeMaTUKU B COBPEMEHHOM MHpe. Marepuan NaHHOTO pasjena CIocoOCTByeT (OPMHUPOBAHUIO YMEHHUS BOCIPUHUMATH,
MPEACTABIATh U KPUTHUYECKU aHAIU3UPOBATh MH(POPMALMIO, MPEJICTABICHHYIO B Pa3IUYHbIX (OpMaxX, MOHHUMAHHUIO BEPOSITHOCTHOIO
XapakTepa peadbHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa u Hayana MaTeMaTHYeCKOro aHajiu3a B MCTOPUUYECKOM PA3BUTHUM» MO3BOJISIET CHOPMUPOBATH MPEACTABICHHUE O
KyJIbTYPHBIX U HICTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMATHKHU KaK HAyKH, O IIEHHOCTH MaTeMaTU4YEeCKUX 3HAHUW U UX TPUMEHEHUH B
COBPEMEHHOM MHUPE, O CBSI3M HAy4YHOT'O 3HAHUS U LICHHOCTHBIX YCTaHOBOK.

JInuHOCTHBIE, MeTaNIpeIMETHbIE U NPeJIMETHbIC Pe3yJIbTAThI 0CBOCHHUS COACPKAHMA Kypca ajJredpbl 1 Ha4aja MaTeMaTH4YeCKOro
aHaJIM3a

N3ydenne anreOppl W Hadajdl MAaTeMAaTUYECKOTO aHajdu3a MO JaHHOW MpOorpamMMme CIOCOOCTBYET (POPMHPOBAHHIO Yy YUAIIUXCS
JUYHOCTHBIX, METAlpEeIMETHbIX, MPEAMETHBIX pe3yJbTaTOB OOyYEeHMs, COOTBETCTBYHOUIMX TpeboBaHusM  DenepanbHOro
roCcyJ1IapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CpeHero (MOJHOTO) 00111ero 00pa3oBaHusl.

JInyHOCTHBIE pe3yJIbTATHI:

1) BocmUTaHWE POCCHICKON I'pa)kIaHCKOW WICHTUYHOCTHU: MATPUOTH3MA, YBaxkeHHs K OTE4ecTBY, OCO3HAHMS BKJaJla OTCUCCTBEHHBIX
YYEHBIX B Pa3BUTUE MUPOBOU HAYKH;

2) (bopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBCHHOW MPAKTHKH;

3) OTBETCTBEHHOE OTHOIIEHHE K OOYYECHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha MPOTSDKEHUHU BCCH
KU3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY OOPA30BAHMIO KAK YCIIOBHUIO YCIEIIHOM MPO(ecCHOHAIbHON U OOIIECTBEHHOM
NEeSATEIbHOCTH;

4) 0coO3HaHHBIN BEIOODP OyIymIeH mpodeccHoHaNBbHOM NeATeIbHOCTH Ha 0a3e OpUEHTUPOBaHMs B MUpe npodeccuii u npodeccuoHaIbHBIX
NPEANOYTEHUM; OTHOIIEHHE K MPO(PECCHOHATBHON I€ATEIbHOCTH KaK K BO3MOXXHOCTH YYacCTHsI B PELLIEHUHU JIMYHBIX, OOIIECTBEHHBIX,
rOCyJAapCTBEHHBIX U OOIIEHAIMOHANBHBIX TPO0sieM; (POPMHUPOBAHUE YBAKUTEILHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE ONBITA YYaCTHUS B
COLIMAJIBHO 3HAYUMOM TPY/IE;

5) yMeHHe KOHTPOJIMPOBATh, OIICHUBATH M aHAJM3UPOBATH MPOIECC U PE3yJIbTAT yUeOHON U MATEMATHYCCKON IeATEIbHOCTH;

6) yMeHue ynpaBisTh CBOCH MMO3HABATEIBHOMN ICSTEILHOCTHIO;



7)
8)
1)

2)

3)
4)
5)

6)
7)

8)
9)

yMEHHUE B3aMMOJIEHCTBOBATh C OJHOKJIACCHUKAMM, JE€TbMU MIAJIIETO BO3pacTa W B3POCIbIMU B 00pa3oBaTeNbHOM, OOLIECTBEHHO-
MOJIE3HOM, Y4eOHO-MCCIIeI0BATEILCKON, TPOCKTHOM U IPYTUX BUAAX ACATEIHHOCTH;
KPUTUYHOCTH MBIIIUICHSI, THUIIMATHBA, HAXOTYUBOCTh, aKTUBHOCTh MIPH PEIICHUU MaTEeMaTHYECKUX 3a/1a4.
MeTtanpeaMeTHbIe pe3yJabTaThl:
YMEHHUE CaMOCTOATEILHO OMPENEIISATh 1EJN CBOCH AeTEIbHOCTH, CTABUTh U (DOPMYITUPOBATH JIJIsi ceOsl HOBEIE 3a7a4H B yuéOe;
YMEHHE COOTHOCHTH CBOU JICHCTBHS C TUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBIIATh KOHTPOJb CBOSH JESITEIIBHOCTH B IPOIIECCE
JTOCTIDKCHUSI PE3yJIbTaTa, ONMPELISITh CITIOCOOBI JEHCTBUN B paMKax MPEIJI0KCHHBIX YCIOBUHA U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JNIEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHUCS CUTYAIUEH;
YMEHHUE CaMOCTOATEIBHO MPUHUMATD PEIICHUS, TPOBOIUTH aHATIN3 CBOCH E€ATeTbHOCTH, IPUMEHSTh Pa3IUYHbIC METO/IbI TO3HAHUS;
BJIa/ICHUE HaBbIKAMH ITO3HABATEIbHOM, yUeOHO-UCCIE0BATEIHCKON U MPOSKTHOM e TEIbHOCTH;
dbopMupoBaHUE TOHATUWHOTO afmapaTa, YMEHHs co3JaBaTh O0000IEHUs, YyCTaHaBIMBAaTh aHAJOTHUU, KIACCU(DHUIIMPOBATH,
CaMOCTOSTENILHO BRIOMPATh OCHOBAHUS U KPUTEPHH JIJIs1 KJIacCUPHUKAIINN;
YMEHHUE yCTaHABINBATh MPUIHMHHO-CJICICTBEHHBIC CBSA3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKIIOYeHNE (MHIYKTUBHOE,
JIEAYKTUBHOE W 110 aHAJIOTHH) U JIeTIaTh BEIBOJIBI;
(dhopMHUpOBaHNE KOMIIETEHTHOCTH B 00JIACTH UCITOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOT A,
YMEHHUE BUCTh MAaTEMAaTHUYCCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlUU B APYTHX JUCIHMIUIMHAX, B OKPYKAIOMIEH KU3HHU;
YMEHHE CaMOCTOSITENIbHO OCYILECTBIIATh MOUCK B PA3IMYHBIX HCTOYHHMKAX, OTOOp, aHANU3, CHUCTEMATH3alUI0 U KIIacCU(PHUKAILUIO
uHdopMaIu, HeoOX0AUMOM JJISl PEIICHUS MaTEeMaTHYECKUX MPoOIieM, MPEACTaBIATh €€ B MOHATHON (opMe; TPUHUMATh PEIICHUE B
YCJIOBUSIX HEMOJIHOW WJIM W30BITOYHOM, TOYHOW WJIM BEPOSTHOCTHOW HMH(OpPMAIMU; KPUTUYECKH OIICHUBATHh U MHTEPIPETUPOBATH
uH(MOPMAITHIO, TTOJTYYaeMYI0 U3 Pa3IUYHBIX HCTOYHUKOB;

10) ymeHHE HCIIONB30BaTh MAaTEMaTHYECKUE CPEACTBA HaIIHOCTH (Tpadukd, TAOMMIBI, CXEeMbl W JAp.) JUIS HDIFOCTPAIlUH,

MHTEPIIPETALNH, APTYMEHTALNH;

11) ymeHue BBIABUTATh THITOTE3bI IIPU PEIICHUH 3a]1a4H, TOHUMATh HEOOXOAMMOCTh UX IMPOBEPKHU;

12) IMMOHMMAaHNEC CYITHOCTH aJITOPUTMHYCCKHUX HpeI[HI/ICElHI/Iﬁ U YMCHHC I[GIZCTBOB&TB B COOTBCTCTBUHU C IMPCAIOKCHHBIM aJITOPUTMOM.

IIpeameTHbIE pe3y/ibTATHI:

1) OCO3HAHUC 3HAYCHUA MaTCMAaTUKHU JJIs1 HOBCCI[HGBHOﬁ ZKHU3HH YCIIOBCKA,



2) IpeJICTaBJICHNE O MAaTEeMaTHYECKON HayKe Kak cdepe MaTeMaTHYECKON NesITeNbHOCTH, 00 JTamax e€ pa3BUTHs, O €€ 3HAYMMOCTH IS
Pa3BUTHUS UUBUJIN3ALINY;

3) yMEHHE OMHCHIBATh SIBJICHHUS PEAbHOIO MHpAa HA MAaTEMaTHYECKOM SI3bIKE; MPEACTABICHUE O MAaTEMATHYECKUX TMOHSATHUSIX U
MaTEMaTUYECKUX MOJIEISAX KaK O BAXKHEHIIIEM HHCTPYMEHTAPUH, MTO3BOJISIOIIEM OMMCHIBATh U U3y4aTh Pa3HbIE MPOIECCHI U SIBJICHUS;

4) npencrapieHre 00 OCHOBHBIX MOHITHAX, UACIX U METO/IaX alreOpsl 1 MAaTEMAaTUIECKOTO aHAIIH3A;

5) mpeacTaBiIeHUE O MPOLIECCAaX U SBJICHUAX, UMCIOIIUX BEPOSITHOCTHBIN XapaKTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEalIbHOM MHPE,
00 OCHOBHBIX MOHATHUSAX JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEH; YMEHUE HAXOAUTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUN B
IPOCTEUIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYaHBIX BEJIMYNH;

6) BaieHre METOIaMU JI0KA3aTeIbCTB M aJITOPUTMOB PEIICHUS; YMEHHE UX IPUMEHSTh, IPOBOIUTH JI0Ka3aTeIbHbBIC PACCYKICHHS B XO/IC
peuieHus 3a1ay;

7) MpaKTUYECKH 3HAYUMBIC MATEMATHUYSCKHE YMEHHS W HAaBBIKH, CIIOCOOHOCTh WX TPUMEHCHUS K PCIICHHI0 MATEMaTHUECKUX H
HEMAaTEMaTHYECKHX 3aJ1a4, IPEI0IArarllie yMEHHUE:

v/ BBIMIOJIHATH BBIYKMCIICHUS C JICHCTBUTEIbHBIME H KOMIUICKCHBIMHU YHCIIAMU;

v/ pemiaTh palMoOHANbHbBIC, HPPAMOHABHBIC, TOKA3aTeIbHBIC, CTEMICHHbIE ¥ TPUTOHOMETPHUUYCCKIE YPAaBHEHHS, HEPABCHCTRA,
CUCTEMbI YPAaBHEHUI U HEPABEHCTB;

v/ pemaTh TEKCTOBBIE 3a/1aud apu(h)METHUECKUM CIIOCOOOM, C TIOMOIIBIO COCTABICHHUS U PEIICHUS YPAaBHEHHI, CHCTEM YPAaBHEHHI U
HEPABEHCTB;

v/ HCIOJIB30BaTh aNreOpanyecKuii «sI3bIK» ISl OTIMCAHKS MPEIMETOB OKPYXKAIOIIETO MUPA W CO3IaHHs COOTBETCTBYIOIIMX
MaTEMaTHYECKUX MOJIEIIEH;

<\

BBITIOJIHATh ~ TOXXJIECTBEHHBIE  MPEOOpa30BaHUsI  PAIMOHANBHBIX,  HPPAIMOHAIBHBIX,  TOKA3aTENbHBIX,  CTCMCHHBIX,
TPUTOHOMETPUYECKUX BBIPAKECHUM;

BBIITOJIHATD OIIEPALlUH HAJl MHOXKECTBAMM;
UCCJIEI0BATh (DYHKIIMH C TOMOILBIO MPOU3BOIHON U CTPOUTH X IPAPUKY;
BBIYHCIIATH IUIOIIAN (PUTYP U O0BEMBI TEJ C TOMOLIBIO ONPENEIEHHOIO UHTErpaa;

ASRNE NN

MPOBOJUTH BEIYUCIICHUE CTATUCTUUECKUX XapAKTEPUCTHUK, BHITIOTHATH MPUOIMKEHHBIC BEIYUCICHUS;
v’ pemiaTh KOMOMHATOPHBIE 3a/1a4H.
8) BiajgeHKe HaBBIKAMHU MCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMIPOrPAaMM IMPH PEIICHUH MaTEeMaTHUCCKUX 3a7ad.



BocnuraTtebHbIi MOTeHIHAI NpeameTa «AJredpa U Havalla MaTeMaTUYECKOTO aHAJIM3a»
Vuebupiii ipeamer «AJiredpa W Hadajga MaTEMAaTHYECKOTO aHAJIW3a» W3y4acTcs Ha YpPOBHE CpPEIHEro obmiero oopa3oBaHus B
KauecTBe obs3arenbHoro npeamera B 10-11-x kimaccax.

Peaymzanusi BOCHMTATENBHOTO IMOTEHIMANA YPOKOB TpeaMera «AJredpa M Havalla MaTeMaTHYECKOro aHaJIn3a»(ypouHoii
NEATeIIbHOCTH, ayJUTOPHBIX 3aHATHH B paMKaX MaKCUMAaJIbHO JOIYCTUMON yueOHOW HArpy3KH) MpeIyCMaTPHBAET:

- dbopMupoBaHue y OOYYAIOIIUXCS POCCHMCKHUX TPAJAUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M COIHMOKYJBTYPHBIX IIEHHOCTEH,
POCCHUHCKOTO HCTOPHUYECKOTO CO3HAHMS Ha OCHOBE HMCTOPHYECKOTO MPOCBEIICHMS; IMOJ00p COOTBETCTBYIOIIETO COJAEP)KAHHUS YPOKOB,
3a/1aHUM, BCIIOMOTaTEIbHBIX MAaTEPUAIOB, MPOOIEMHBIX CUTYAIUH sl O0CYXKACHUM;

- JEMOHCTPAlUSIO0yYaIOMUMCSl TIPUMEPOB  OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBEJICHMS, MPOSIBJICHUS YEIOBEKOIIOOUs u
T00pOCepACIHOCTH, Yepe3 Mo I00P COOTBETCTBYIONIUX ITPOOJIEMHBIX CUTYAIIUH JJIs1 00CYKISHHUS;

- IPUBJICUCHNE BHHUMAHUA OOyYarOUUXCAd K IICHHOCTHOMY acCHeKTy H3y4aeMbIX SBJICHHUH U COOBITUM, WHHIIMUPOBAHUC
00CYXKIeHU, BBICKAa3bIBAHWM CBOETO MHEHHS, BRIPAOOTKH CBOETO JINYHOCTHOI'O OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSM, JTUIAM;

- MIPUMEHEHUE MHTEPAKTUBHBIX (hOpM yueOHOM pabOThl - MHTEICKTYalbHBIX, CTUMYIUPYIOIIUX MO3HABATEILHYI0 MOTHBAIIHUIO,
UTPOBBIX METOJIMK, TUCKYCCHM, TAlOIINUX BO3MOKHOCTh IPHOOPECTH OIBIT BEJCHUSI KOHCTPYKTUBHOTO JUAJIOTa; TPYIIIOBOI paboThI, KOTOpast
YYHUT CTPOUTH OTHOIIEHHUS M ICUCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOT'O MBIIIJICHNUS;

- noOy>XXJIeHHe OO0ydJaronuxcsi coOJIt01aTh HOPMBI IOBEJCHUS, IpaBuja OOIICHHS CO CBEPCTHHUKAMHM W TIEJarornyeCKuMU
pabOTHUKAMHU, COOTBETCTBYIOIIME YKJIaAy oOIeo0pa3oBaTeibHOM OpraHu3allii, YCTAHOBJICHUE M TOAJACPKKY J00pOKenaTebHOM
aTMocdepsl;

- OopraHM3allds HaCTAaBHUYECTBA MOTHUBHUPOBAHHBIX U 3PYAMPOBAHHBIX O00YYAIOITUXCS HaJ HEYCIICBAIOIUMH OJHOKIACCHHUKAMH, B
TOM YHCJIE C OCOOBIMH OOpa3oBaTEIbHBIMU MOTPEOHOCTSIMH, JAIOMIETO OOYYAOITUMCS COIMAIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA M
B3aMMHOM ITOMOIIH;

- WHUIIMUPOBAHUE W TMOJJEPKKA HCCIEIOBATEIbCKOM JEATENbHOCTH OO0Yy4YaroluXcsi, IUIAHUPOBAHWE U  BBIOJHEHUE
VHJIUBUIYAJIBHBIX U TPYIIIOBBIX IPOEKTOB BOCIIUTATEIbHON HAIIPABIECHHOCTH.



Ilnanupyemble pe3yJibTaTbl 00yUYeHMSI
Yucaa u geiuuumbl
Buinycknuk nayuumcs:
v olepupoBaTh MOHATHEM paJdaHHas Mepa yIJia, BRITOIHATH IPeoOpa30BaHus pajidaHHON MEPHI B TPaLyCHYIO U IPaJyCHOM MEPHI B
paJuaHHY1o;
v olepupoBaTh MOHATHEM KOMIUIEKCHOTO YKCJIa, BEIIOJIHATL apU(PMETHUECKHIE ONEPALIMH C KOMIUIEKCHBIMHU YHCIIAMH;
v u300paxkaTh KOMILUIEKCHBIE YKMC/Ia Ha KOMIUIEKCHOM IIOCKOCTH, HAXOAUTh KOMILUIEKCHYIO KOOPAMHATY YKMCJIA.
Buinycknuk nonyuum 6o3mosicnocme:.
v/ UCIIOJIL30BATh PAa3IMYHbIE MEPBI U3MEPEHHUS YIIIOB IIPU PELICHUU T€OMETPUYECKUX 3a/1a4, a TAKKE 3a1a4 U3 CMEKHBIX JUCIMILIMH;
v/ IPUMEHSATH KOMIUIEKCHBIE YKMCIA IJ1S PELIEHUs alreOpandeckux ypaBHeHul. Boipasicenus
Buinycknuk nayyumes:
v/ OIIEpUPOBATH TOHATUSAMH KOPHS N-ii CTENEHM, CTENEHH C PAllMOHAILHEIM [TOKA3aTeleM, CTEIIEHH C JEHCTBUTENLHBIM II0KA3aTENIEM,
jorapupma;
v/ IPUMEHSATH IOHSTHS KOPHS N-H CTENEHH, CTEIIEHH C PAllMOHAIBHBIM II0Ka3aTelIEM, CTENEHH C JIEHCTBUTEIILHBIM [TOKAa3aTeNeEM,
Jorapudma u uX CBOMCTBA B BRIUMCICHUSAX U IIPHU PEIICHUH 3a]1a4;
v/ BBIIIOJIHATH TOX/IECTBEHHEIE IPE0OPa30BAHMs BEIPAXKEHUH, COAEPKALIMX KOPEHD N-i CTENEHH, CTENEHH C PALlHOHAILHBIM
MoKa3aTesieM, CTeTIeHb ¢ JeHCTBUTEIBHBIM MTOKa3aTeeM, Jorapudm;
v olepUpoOBaTh NOHATHIMU KOCUHYC, CHHYC, TAHIEHC, KOTAHIEHC yIila IOBOPOTA, aDKKOCUHYC, apKCUHYC, ADKTaHI€HC U aPKKOTAHIEHC;
v/ BBIIIOJIHATH TOXKIECTBEHHEIE IPE0OPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUIA.



Buinycknux nonyuum 603moxucHOCMb !
v/ BBIIIOJHATH MHOI'OLATOBEIE IPEOOPA30BAHMUS BEIPAKEHUI, IIPUMEHSS LIMPOKUIA HAOOP CIIOCOOOB U IPUEMOB;
v/ IPUMEHSATH TOXKIECTBEHHEIE IIPEOOPA30BAHUS BEIPAKEHHIA /IS PELIEHHUS 3aa4 U3 Pa3IMUHBIX Pa3elIoB Kypca.
Ypasnenus u nepagencmea
Buvinycknuk nayuumcsi:
v peniath MppalMOHaIbHEIE, TPUTOHOMETPUYECKHUE, TIOKA3ATENbHBIE U JTOrapU(PMUIECKUE YPABHEHMSI, HEPABEHCTBA M UX CUCTEMBI;
v peniath anreOpanyecKre ypaBHEHHs Ha MHOKECTBE KOMILJIEKCHBIX YHCEL,
v/ IIOHMMAaTh YPaBHEHHE KaK BaXKHEHIIYIO MATEMATHYECKYIO MOJIENb JIJIS OIIMCAHMS M M3YYEHUS Pa3sHOOOPa3HbIX PeabHbIX CUTYAIIHH,
penaTh TEKCTOBBIC 3a1a4H aareOpandecKuM METO0M;
v/ IpUMEHATH rpaduUecKue NPeACTaBICHHS IJIs UCCAE0BAHMS YPABHEHMUIA.
Buinycknuk nonyuum 603moxicHocms:
v/ OBIIAJIETh NPUEMAMU PEIICHNS YPaBHEHHI, HEPABCHCTB M CHCTEM yYPaBHEHHIA; IPUMEHSATH allllapaT YPaBHEHMIA ISl PEIIEHUS]
pa3HOOOpa3HBIX 3a7a4 U3 MATEMATHKH, CMEKHBIX TTPEIMETOB, TPAKTHKHY;
v/ IpUMEHSATH rpadUUeCcKUe IPEACTaBICHMS I KCCIIEN0BAaHNs ypaBHEHHU I, HEPABEHCTB, CUCTEM YPaBHEHHH, COEPKAIIMX [TapaMETPEI.
Dynxkyuu
Buvinycknuk nayuumcsi:
v/ IOHUMATh M UCIIOJIL30BaTh (PYHKIIMOHAIBHbIE IIOHITHS, A3bIK (TEPMHUHBL, CHMBOJIMYECKHE 0003HAUEHHS);
v/ BBIIOJIHATH IIOCTPOEHKE TPAQUKOB (YHKIUHA € IIOMOILLI0 T€OMETPUUECKUX IIPEOOPAZOBAHMIA;
v/ BBIIIOJHATH IIOCTPOEHHE IPaUKOB Bra Y = n\/X, CTENEHHbIX, TPUTOHOMETPUUYECKUX, OOPATHBIX TPUTOHOMETPUUIECKHUX,
MIOKA3aTeJIbHBIX U JJOrapu(PMUUYECKUX PYHKIUH;
v MicClieI0BaTh CBOWCTBA (DYHKIINMA,
v/ HOHUMATh (PYHKIHMIO KaK BaXKHEHIIYI0 MATEMATHUYECKYIO MOJENb I OIUCAHUS IIPOLECCOB U SIBICHUI OKPYKAIOIIEr0 MHUpa,
MPUMEHSATh (DYHKIIMOHABHBIN S3bIK JUIS ONMCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MEX Y PU3NYSCKUMH BEIIMYNHAMMU.
Buinyckruk noayuum 603moxcHocme.
v/ IPOBOAMTH MCCIIEA0BAHMS, CBI3AHHBIE C U3YYEHUEM CBOUCTB (DYHKLIUHI, B TOM YUCIIE C UCIIOIL30BAHUEM KOMIILIOTEDA,;
v/ UCIIOJIL30BATh (DYHKIMOHAILHEIE TPEACTABICHHS M CBOMCTBA (DYHKLU I pElleHHs 3a1a4 U3 Pa3InYHbIX Pa3ieioB Kypca
MaTeMaTHKH.



Qﬂemeum blmamemamuuecKozZo anajiuia

Buinycknux nayuumes:
v/ IPUMEHSATH TEPMUHOJIOTUIO M CUMBOJIUKY, CBA3aHHYIO C OHATHAMU IIPEEN, IPOM3BOAHAL, IEPBOOOpA3HAs U UHTErPall;
v/ HaXOUTh Tepeet GYHKIUH;
v/ pemiath HEPaBEHCTBA METOJOM MHTEPBAJIOB;
v/ BBIYHCIIATH POU3BOIHYIO U IEPBOOOPA3HYIO (DYHKITUHM;
v/ UCII0JIb30BATh IPOM3BOIHYIO JJIS HCCIIEAOBAHUS M IIOCTPOEHHS IPpapUKOB (pyHKIIMIA;
v/ IOHUMATh F€OMETPUUECKUM CMBICIT IIPOU3BOIHOMN M ONPEAEIEHHOIO HHTEPAaia;
v/ HaXOIUTH BTOPYIO IPOU3BOJHYIO, IOHUMATE €€ T€OMETPUUECKUN U (PU3MIECKUI CMBICIT;
v/ BBIYKMCIIATH ONPEAEIEHHBIA MHTETPA;
v/ BBIYMCIIATH HEONPEAEIEHHBIN HHTErpAlL.
Buinycknuk nonyuum 603mMoiCHOCMYb .
v’ chopMupOBaTh NPEACTABIECHHE O IPUMEHEHUH T€OMETPUIECKOTO CMBICIIA IIPOU3BOIHON M HHTErpalia B Kypce MaTeMaTHKH, B CMEKHBIX
JTVCIMILINHAX
v’ chopMHpOBaTh U yriIyOUTh 3HAHKS 00 UHTETPAIE.
liemennbl KOMOUHAMOPUKY, 8CPOAMHOCHY U CHIAMUCHIUKY
Buinycknux nayuumes:
v/ pemiath KOMOMHATOPHBIE 3a1a41 Ha HAX0XKICHHE KOJIMYECTBA O0BEKTOB M1 KOMOMHALWIA;
v’ npuMeHaTs popMmy OnHoma HeroToHa 11 mpeoOpa3oBaHysl BLIPAKEHUIA;
v/ UCIIOJIL30BATH METOJ MATEMATUUECKON MHAYKIMH JIJIs JOKA3aTelIbCTBA TEOPEM U PELLICHHS 3a1a4;
v/ HCIOJIB30BATh CIOCOOKI IPEACTABIEHHS U aHAIN3a CTATUCTHYECKUX JTaHHBIX;
v/ BBIITOJHATH ONEPAIMH HaJl COOBITUSMH U BEPOSTHOCTSIMH.
Buinycknuk nonyyum 603modxircHocme:
v/ HAy4HTHCS CHENUAIBLHBIM IPHEMAM PEIIEHUS KOMOMHATOPHBIX 3a/1a4;
v/ XapaKTepH30BaTh MIPOLIECCH U SBICHHS, MMEIOIINE BEPOSATHOCTHBINA XapakKTep.

Conep:xxanue moayJsi



«AJiredpa M HaYaJIa MAaTEeMATHYECKOI0 aHAJIU3A»
Lloemopenue
Peurenre 3a1a4 ¢ HCHOJIB30BAHUEM CBOMCTB YUCEN U CUCTEM CUMCIICHUS, EIIMMOCTH, 10JIEN U 4acTel, MPOLEHTOB, MOAYJIEN YHCEIL.
Pemenne 3amay ¢ MCMOIB30BaHUEM CBOMCTB CTEIEHEW M KOpHEH, MHOTOUYICHOB, IpeoOpa3oBaHW MHOT'OUYJIEHOB M JIPOOHO-
palMOHAIBHBIX BBIPAKECHUMU.
Pemenue 3a1a4 ¢ HCIIOIB30BaHUEM TPAAYCHOM MEPHI yTIIA.
Moynb yncia u ero CBOMCTBa.
Pemenue 3a1ay Ha IBUYKEHHUE U COBMECTHYIO pabOTy, CMECH M CIUIaBbl C MOMOIIBIO JTUHEHHBIX, KBAAPATHBIX U APOOHO-PAIIMOHATBHBIX
YPAaBHEHUW U UX CUCTEM.
Pemienune 3agay ¢ MOMOIIBIO YKMCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHEHUEM HU300paxKeHUs
YHUCIIOBBIX MTPOMEKYTKOB.
Pemenue 3a1a4 ¢ MCIIOJIB30BAHUEM YHUCIIOBBIX (PYHKIIMM U UX TPpa(UKOB.
Hcnonp3oBanne CBOMCTB U TpaUKOB TUHEHHBIX U KBAIPATUYHBIX (QYyHKIIUNA, 00paTHON MPONOPIIMOHATHHOCTA U (DYHKINH Y = Vx.
['paduueckoe pemeHre ypaBHEHUI 1 HEPABEHCTB.
Hcnonb3oBaHue onepanuii Hai MHO)KECTBAMHU U BbICKA3bIBAHUSMU.
Hcnonb3oBaHne HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM NIEPEMEHHOM, YMCIIOBBIX TPOMEKYTKOB, MX 00bETMHEHUN U TIEPECEUCHUN.
[TpumeHenre npu peneHn  3a/1a4 CBOMCTB apu(hMETUUECKON U TEOMETPUUIECKOM MPOTPECCHH, CYMMHUPOBAHUST OECKOHEYHOM CXOSAIICHCS
r€OMETPUYECKON MTPOTPECCUM.
Mnuoaxcecmea (yucnogoie, ceomempuyeckux guzyp).
XapaKkTepuCTUUECKOE CBOMCTBO, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE, OECKOHEUHOE MHOKECTBO.
CriocoOsb1 3a7anust MHOKECTB [loMHOXKECTBO.
OTHONIEHUS TPUHAJICAKHOCTH, BKIIFOUEHUSI, PABEHCTBA.
Onepanuu Hag MHOXecTBamu. Kpyru Diinepa.
Koneunsie 1 6eckoHEYHbIE, CYETHBIC U HECUETHBIE MHOYKECTBA.

Hcmunnsle u 102cHble 8bICKA3bI86AHUA, ONEPAUUY HAD GbICKAZbIGAHUAMU.
Anre0Opa BbICKa3bIBAHHM.



e (CBs3b BBICKA3bIBAHUM C MHOKECTBAMHU.

KBaHTOpBI CyniecTBOBaHUS U BCEOOLTHOCTH.

3akoHbI TOruKU. OCHOBHBIE JIOTUUECKUE MPABUIIA.

Pemenue mornyeckux 3aj1a4d ¢ MCMOJIb30BAHUEM KPYTOB Dijiepa, OCHOBHBIX JIOTHYECKUX MPaBUJL.
Ymozaxnwuenus.

OO00CHOBaHMS U JOKA3aTEIbCTBO B MATEMATHKE.

e Teopemsl. Buabl MaTeMaTU4eCKUX YTBEPKICHUMN.

e Buasl nokasarenbcTs. MaremaTtuyeckass MHAYKIUS.

e VYTBepxkaeHUE, 00paTHOE JaHHOMY, TPOTHUBOMOIOXKHOE, 00paTHOE MPOTUBONOIOKHOMY TaHHOMY .
e [Ipu3Hak u CBOICTBO, HEOOXOAUMBIE U TOCTaTOYHBIE yCI0BUs. OCHOBHAs TeOpeMa apu(PMETHKH.
e Ocrarku u cpaBHeHus. Anroput™m EBkinaa. Kuraiickas reopema 00 ocraTkax.

Mauas teopema depma. Q-UUHBIE CUCTEMBI CUUCIICHUS.

@OyHKIMA Diepa, YUCIO0 U CyMMa JIeNIUTENIeH HaTypalbHOr0 Yucia.
Paouannan mepa yena, mpuzonomempuieckans OKPYNCHOCHIb.

Tpuronomerpruyeckue (QyHKIUU YUCEN U YriioB. DOpMyIbl MPUBEACHUSA, CI0KEHUS TPUTOHOMETPUYECKUX (YHKUUN, (HOPMYJIbI
JIBOMHOT'O W MOJOBUHHOTO aprymeHnTa. [IpeoOpa3zoBaHrue cyMMbl, pa3HOCTH B MPOU3BEIECHUE TPUTOHOMETPUUYECKUX (PYHKIIMI U HA0OOPOT.
Hynmu gyHkuuu, npoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOoiblilee 1 HauMeHbllee 3HaueHue QyHkuuu. [lepuoguyeckue
(YHKIMM ¥ HauMeHbLIUI nepuoj. YETHble u Heu€THble PyHKUMU. TpuroHomerpuueckue GyHKIUHM YHUCIOBOro aprymenra. CBolcTBa U
rpaduku TpuroHomeTpuueckux GyHkmuii. OOpaTHbIe TPUTOHOMETPHUYECKHE (PYHKIIUH, UX TJIABHbIC 3HAUEHU s, CBOMCTBA U TpaduKu.

Tpuzonomempuueckue ypasHeHus.
OpHOpOoHBIE TPUTOHOMETPUUECKUE YpaBHEHUS. PelieHne npocTemnx TpPUroHOMETPUUECKUX HepaBeHCTB. [IpocTrelimue cucrteMsl
TPUTOHOMETPUYECKUX YPABHEHHU.
Lokazamenvusle u 1o2apudpmuyeckue GynKuuu.
CreneHp € JEWCTBUTENBHBIM ITOKa3aTeJleM, CBOWCTBAa creneHu. [Ipocreimme moka3arelbHbIE YPABHEHHUS W HEPABEHCTBA.
[TokazarenbHas GyHKLMS U ee cBoicTBa U rpaduk. Yucno € u gyukius. Jlorapudm, cBoiicTBa orapudma. JlecaTuunbiii 1 HaTypadbHBIMI



norapudm. [IpeobpazoBanue norapudMudecKkux BeIpakeHuid. Jlorapudmudeckne ypaBHeHHs U HepaBeHCTBa. Jlorapupmudeckas GpyHKIus
u ee cBoiicTBa u rpaduk. Crenennas QyHKIUS U ee cBoiicTBa U rpaduk. UpparmonanbHbie ypaBHEHUS.

Ilepsuunsie npedcmasnenun 0 MHQICECHI8E KOMNICKCHbIX YUCEIL.
JleficTBUS C KOMIUICKCHBIME YrciiaMy. KOMITIIEKCHO compshKeHHBIE Yrciia. MOy b U apTyMEHT Yncia. TpuroHoMeTpudeckas hopma

KOMIUIEKCHOTO uKciia. PenieHrne ypaBHEHUH B KOMIUJIEKCHBIX YUCaX.
Memod unmepeanoe 01 peuieHus HepageHcma.

[IpeoOpazoBanus rpadMkoB QYHKIMI: CABUT, YMHOKEHHE HA YUCIIO0, OTPAKEHNE OTHOCUTEIBLHO KOOPAMHATHBIX ocel. ['paduueckue
METO/bl PELICHUs YpPaBHEHUI M HEPaBEHCTB. PellleHHMe ypaBHEHUMH M HEPABEHCTB, COAEPXKAIIMX INEPEMEHHYIO I0OJ 3HAKOM MOJYJIS.
Cucrempl TOKa3aTeNbHBIX, JIOTAPU(PMUUYECKUX U HPPALUOHAIBHBIX ypaBHEHMH. CHCTEMbl NOKa3aTEeNbHbBIX, JOTapU(PMHUUECKUX WU
UPpPaLOHATIbHBIX HEPABEHCTB.

Dykuyuu

B3aumno o6patnbie pynkunu. ['paguku B3auMHO 00paTHBIX PYHKIMA. Y paBHEHUS, CUCTEMbI ypaBHEHUN ¢ mapameTpom. Dopmyna

bunoma HeroTona. Pemenne ypaBHeHuii cTeneHu BhIlIe 2 crienuaibHbIX BUI0B. Teopema Buera, Teopema besy.
Ilpueooumbie u HenpueoOUMbLe MHO20YICHbL.

OcHoBHas TeopeMa anreOpbl. CUMMeTpUYecKre MHOTOWIEHbI. Llenouncnennplie 1 1en03HayHble MHOTOWIeHbl. DYyHKIUU «IpoOHast
4acTh YMCIa» U «1leyas yacTh yuciaa». Jnopantossl ypaBHeHus. Llennsie npobu. Teopema @epma o cymme kBaapaTtoB. CyMMBbI U Psibl,
METOJIbl CYMMHUPOBAHUS U NMPU3HAKU CXOAUMOCTU. Teopembl 0 IpUOIMKEHUN AEUCTBUTENBHBIX YUCEN PallMOHAIbHBIMU. MHOXECTBa Ha
KOOpAMHATHOM 1ockocTu. HepasencTBo Komm — byHsAKOBCKOro, HEPaBEHCTBO Hencena, HEPABEHCTBA O CPEIHUX.

Ionamue npedena pynuxuuu ¢ mouxe.

[Tonstue npenena QyHKIMU B 0€CKOHEUYHOCTH. AcuMNTOTH rpaduka QyHkuu. CpaBHEHHE O0CCKOHEYHO MaJIbIX U OECKOHEYHO
oonpmux. HenmpepsiBHOCTh (QyHKunu. CBolicTBa HenpepblBHBIX (yHKUMA. Teopema Beliepmrpacca. AuddepenuupyemMocts (QyHKLIUU.
[IpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky pyHkuuu. 'eomerpuueckuii u pu3nueckuii cMbIci npou3BoAgHoM. [IpuMenenue
npous3BogHOM B (¢usuke. IlpomsBognbie snemeHTapHblx (yHkuuil. IlpaBuna auddepenuupoBanus. Btopas mnpousBogHas, eé
reoMeTpudeckuil v pusndeckuit cMpicia. Touku sKkcTpeMyma (MakcuMyMa 1 MUHUMYMa). McciienoBanue 35ieMeHTapHbIX QyHKIUNA Ha TOUKH
HKCTpPEMyMa, HamOOJblIee M HAaUMEHbIIEE 3HAUYCHUE C TOMOIIbIO Mpou3BogHOW. [locTpoeHue rpadukoB (QYHKIMI C MOMOLIBIO
npou3BoAHbIX. [I[puMeHeHne npon3BOAHON IIpH pelieHnu 3aaad. Haxoxaenne s3kcTpeMyMoB (QyHKIUN HECKOJIBKUX IEPEMEHHBIX.



Ilepeooodpaznan u unmezpa.
Heonpenenéunsiit uaTerpai. [lepsooOpasnbie snemenTapHbix GyHKiui. [lnomans kpuBoauneinoi tpanenuu. ®opmyna HetoToHa-

Jleitonuia. OnpenenéHHpii HHTETpal. BerauciaeHue miomasaei miockux Guryp u 00bEMOB TEJ BpaIICHHS ¢ TOMOIIBI0 HHTETpaia. MeToasl
pemeHus GyHKIMOHATHHBIX YPABHEHUH U HEPABEHCTB.
Teopus eéepoamuocmen u cmamucmuxa.

BeposTtHoCTh U cTaTHCTHKA, JIOTHKA, Teopus rpadoB u komOuHatopuka lloBropenue Mcrnonp3oBaHue TaOMUIl U AWArpaMM IS
IpeACTaBlICHMs TaHHBIX. Pellienre 3aa4 Ha MPUMEHEHHUE ONMKCATEIbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAWMEHBIIIEr0 3HAYCHUS, pa3Maxa, JUCIIEPCUU U CTaHIapTHOT'O OTKJIOHEHMS. BbIYucieHne 4acToT U BEpOSTHOCTEH cOObITUH. Bhruucienue
BEPOSITHOCTEH B OMBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU UcXo/aMu. Mcronb3oBaHne KOMOMHATOPUKH. Briuncienue BeposiTHOCTe!
HE3aBUCUMBIX cOObITHIA. Mcmonb3oBanue GOpMysbl CIOKEHHUS BEPOSTHOCTEH, Auarpamm ODiinepa, JepeBa BepOSITHOCTEH, (opMyIbl
bepnymiu. BeposaTtHocTHOE IPOCTPaHCTBO. AKCHUOMBI TEOPUU BEPOSITHOCTEH. Y ClIOBHAsI BEpOATHOCTD. [[paBHiIo yMHOKEHUSI BEPOSTHOCTEM.
®opmyna nosHor BepositHocTu. Dopmyna baiteca. JluckpeTHble ciiyyaliHble BEIUUMHBI U pacnpeeneHns. COBMECTHBIE paclpe/leICHuUs.
Pacnipenenerne cymMbl M POU3BEACHHUS HE3aBUCUMBIX CIIYYalHBIX BEIWYMH. MaTeMaTHUECKOE OXWIAHUE W JIUCIEPCHUS CIIyYalHOU
BEJIMYMHBI. MaTeMaTH4eCKOe OKHIAHUE W JUCIEPCHUS CYMMBbl CIyYalHBIX BEJIMYMH. bUHapHas ciaydailHas BEJIMYMHA, PACIPEICIICHUE
bepuymmu. I'eomerpuyeckoe pacrpeneneHie. bHHOMHAIbHOE pacpelelIEHUE U €r0 CBOMCTBA. [ UIIEPreoMETPUUECKOE paCIPENCICHUE U
ero corcTBa. HenpepobiBHbBIE CiiyyaliHble BeMUUUHBI. [InoTHOCTE BeposTHOCTH. DYyHKIMA pacnpenciacHuss. PaBHOMEpHOE pacnpeaeiiCHUE.
[TokasarenbHOE pacupeneneHue, ero napamerpsl. Pactipenenenue Ilyaccona u ero npumenenue. HopmansHoe pacnpenenenue. @yHKIus
Jlannaca. [1apamerpsl HOpMasibHOTO pacnpezenenus. [I[pumMeps! ciydyaliHbIX BEIMYWH, TTOJMMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEIIHOCTh
U3MEpeHui, pocT uenoBeka). [lenTpanbnas npenensHas Teopema. HepaBenctBo UeOnimeBa. Teopema YeOwimea u Teopema beprysum.
3akoH OonbpIuX urcesl. BrIOOpOUYHBIM METON M3MEpPEeHHUsT BeposiTHOCTEH. Ponb 3akoHa OONbIIMX Yucend B HAayKe, MPUPOJE M OOIIECTBE.
KoBapuanus aByx ciydaitaeix BenmmuuH. [lorsitue o koaddurmente koppemnsiiuu. CoBMECTHBIE HAOMIOACHUS JIBYX CIyYalHBIX BETUYHH.
Boe16opounsiii ko3 duuuent xoppensuuu. JluneiHas perpeccus. Craructuueckas runore3a. CTaTUCTHKAa KpPUTEpUS U €€ YPOBEHb
3HaUYMMOCTH. [IpoBepKa MpOCTEUIINX TUTIOTE3. DMIUPUUECKHUE PACTIPEICIICHUS U UX CBSA3b C TEOPETUUYECKUMU PaclpeesiecHusIMU. PaHroBas
koppensiuusa. Iloctpoenune coorBercTBU. VHBEKTHBHBIE U CIOPBEKTUBHBIE COOTBETCTBUS. buekiuu. JluCKkpeTrHas HENnpEepbIBHOCT.
[Mpuxumn Jupuxie.

Kooupoganue.



JIBonunast 3anuck. OCHOBHBIE MOHATUS Teopuu rpadoB. [epesrs. JBonunoe aepeBo. Ca3nocTs. Kommnonents! cBs3nocTu. [yt Ha
rpade. DitnepoBsl 1 ['aMUITBTOHOBHI Ty TH.

Moayab «I'eomeTpus»

nas 10-11 kaaccoB (yriay0/1éHHBIH YPOBEHb)
Oowan xapakmepucmuka mooyaa «l eomempusy (yeayoaénnslii ypoeens)
Coneprxanne Kypca reometpun (yriay0n€Husii ypoBenb) B 1011 kmaccax mpeacTaBiaeHO B BHIE CASAYIOMIMX COACPKATETBHBIX
pa3zienos:
v’ «[lapamienbHOCTh B IPOCTPAHCTBEY,
«lleprieHIUKYISIPHOCTH B IPOCTPAHCTBEY,
«MHOrorpaHHUKNY,
«KoopauHaTel ¥ BEKTOPHI B IPOCTPAHCTBEY,
«Tena BpameHnus»,

AN NI NI NN

«O06bémel Tein. [Tnomans chepb»,
v «l'eoMeTpHs B UCTOPUIECKOM PAa3BUTHI.
B pasnene «IlapamienbHOCTh B TPOCTPAHCTBE» BBOAUTCS MOHATHE MAPALICTHHOCTH MPSMOM M TUIOCKOCTH, KOTOPOE CITYKUT
GbyHIaMEHTOM T'HOKOTO M MOIITHOTO armapara, UCIOoIb3yeMOTO B PEIICHHH T€OMETPHUCCKHUX 3a/1a4.
B 3amaum nzyuenus pasnena «llepneHauKyIIpHOCTS B IPOCTPAHCTBE» BXOIUT PAa3BUTUE YMEHUS peliaTh 3a1a9d paldoOHATbHBIMA
METOJ/IaMH, BHOCUTh HEOOXOIUMBIC KOPPEKTHBBI B X0OJI¢ PCIICHHMS 33 1a4H.



Oco0eHHOCTBIO pazzena « MHOTOrpaHHUKI SABIISIETCS TO, YTO MaTepyal JaHHOTO pa3jiesia HOCUT MPUKJIAJHON XapaKTep U YUYUTHIBAET
B3aMMOCBSI3b CUCTEMbI HAyUHBIX 3HAHUN U METO/]1a IO3HAHUS — MAaTEMaTUYECKOro MOJIETTUPOBaHUs, 00J1ajaeT MIMPOKUMHU BO3MOKHOCTIMU
JUTS Pa3BUTHSL ITOPUTMUYECKOTO MBIIIIEHHSI, 00€CIICYUBAET OIBIT MPOAYKTUBHOM JEATENbHOCTH, 00ECTICUUBAIOIINIA pa3BUTHE MOTUBALIUU
0oOy4YeHUs U MHTEIJICKTA.

Pasnen «KoopanHaTtel 1 BEKTOPHI B MPOCTPAHCTBE) PACIIMPSET MOHATHSI, U3YYEHHBIE B Kypce TEOMETPUM 7—9 KIaccoB, a Takke
METOJIOB WX UccleoBanus. Llenpio u3yueHus: JTaHHOTO pasfena sBisieTcsi GOpMUPOBAHNE YMEHUS MPUMEHITh KOOPIAWHATHBIA METO/ IS
pEIIeHUs Pa3IMYHBIX TEOMETPUICCKUX 3a/1a.

Marepuan pazzaena «Tena BpaleHus» ClOCOOCTBYET pa3BUTHIO CAMOCTOSATEILHOCTH B OPraHU3allii U MPOBEACHUU HUCCIIEI0BAHUM,
BOOOPaKEHHS U TBOPUYECKHUX CIIOCOOHOCTEH ydammuxcs.

Marepuan pasnena «O0wEmbI Tein. [Tnomans cheps» dhopMupyeT npeactaBieHuss 00 00MUX HAESIX U METOJAaX MaTEMaTUYECKOTO
aHanu3a W reomeTpuu. llenb u3ydeHus pasnena — NPUMEHEHHE MaTeMaTHUeCKOro ammapara Jajsi pelleHHs MaTeMaTUYeCKuX HU
MPAKTUYECKHX 3a7a4, a TAKKe IS J0OKa3aTeIbCTBA Psiia TEOPEM.

Paznen «['eomeTpusi B MCTOPHYECKOM Pa3BUTHH» IMO3BOJIAET CHOPMUPOBATH MPEACTABICHHUE O KYJIbTYPHBIX M HCTOPHUECKUX
(dakTOpax CTaHOBIECHUS MAaTEMATHUKH KaK HAYKH, O IICHHOCTH MaTeMaTHYECKUX 3HAaHUW U UX MPUMEHEHUH B COBPEMEHHOM MHpE, O CBS3H
HAYYHOTO 3HAHUA U IIEHHOCTHBIX YCTaHOBOK.

Juunocmmuovie, memanpeomemmusle u npeoMemuble Pe3yibmamol 0C60EHUS COOEPIHCAHUS KYPCa 2eOMempuu
V3ydyeHrne TreoMETpuH IO JaHHOH IMporpaMMe CIOCOOCTBYeT (OPMHUPOBAHHUIO Yy YYANIMXCSA JIMYHOCTHBIX, METAlPEIMETHBIX,
IPEJIMETHBIX Pe3yJIbTaTOB 00yUYEHHs, COOTBETCTBYIOIIMX TpeOoBaHUIM DeepallbHOro ToCyIapCTBEHHOI0 00pa30BaTelIbHOIO CTaHaapTa
cpeaHero (IoTHOro) o0Iero oopa3oBaHusl.
JINYHOCTHBIE pe3yJIbTaThI:
1) BocIUTaHUE POCCUKCKON IPAXKAAHCKOW MJICHTUYHOCTH: MATPHOTU3MA, YBaKeHHs K OTeUecTBY, OCO3HAHUS BKJIaJla OTCUYCCTBEHHBIX
yu€HBIX B pa3BUTHE MUPOBOM HAYKH,
2) dhopMHpOBaHHE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HayKH M OOIECTBEHHOM MPAKTUKU;
3) OTBETCTBEHHOE OTHOIICHHE K O0YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH
’KU3HHU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCICIIHOM MPOGECCHOHATBLHOM M 00IIECTBEHHOM
JICATCIILHOCTH,



4)

5)
6)
7)

8)
1)

2)

3)
4)
5)

6)
7)

8)
9)

OCO3HaHHBIM BbIOOp Oyaymield mpodeccHOHaTbHON NIeATeNTbHOCTH Ha 0a3e OpUEeHTHpOBaHMA B Mupe mnpodeccuii u
npo(eCCUOHATBHBIX MPEANOYTCHUN; OTHOIIEHUE K NMPO(ECCHOHANIBHON JNEATENbHOCTH KaK K BO3MOXXHOCTH Y4acTHUs B PELICHUU
JUYHBIX, O0IIECTBEHHBIX, TOCYJAPCTBEHHBIX U O0LIEHAIIMOHATBHBIX TPO0sIeM; (POPMUPOBAHUE YBAKUTEIHHOI'O OTHOILIEHUS K TPYLY,
Pa3BUTHE OIBITA YYaCTUA B COLUAIBHO 3HAYMMOM TPYIE;

YMEHUE KOHTPOJIUPOBATH, OLIEHUBATh U AHAJIM3UPOBATH MPOLIECC U PE3YJIHTAT YUEOHON U MaTEMATHYECKOU JeATENbHOCTH;

YMEHHE YyIPaBIATh CBOEU [IO3HABATEIBHOM €A TEIbHOCTBIO;

YMEHHE B3aMMOJEICTBOBATh C OJHOKJIACCHUKAMM, JE€ThbMHU MJIAJIIErO BO3pacTa U B3pOCIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO-
[0JIE3HOM, y4eOHO-UCCIIEe10BATENbCKON, IPOEKTHOM U JPYTUX BUAAX €ATEIbHOCTH;

KPUTHUYHOCTH MBILIJICHUS, MTHUIIMATUBA, HAXOAYMBOCTh, aKTUBHOCTD IIPU PELICHUN MATEMAaTUUECKUX 3a1a4.

MertanpeaMeTHbie pe3yabTaThl:

YMEHHE CaMOCTOSITEJIbHO ONPEENATh LIEJIH CBOCH NesATeIbHOCTH, CTaBUTh U (POPMYIHPOBATH AJisi ceOs HOBBIE 3a7]aul B YUEOE;
YMEHHE COOTHOCHUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIATh KOHTPOJb CBOEH AEATEIBHOCTH B IIPOLECCE
JOCTHKEHHUSI pe3yJIbTaTa, ONpPeaesITh CIOCOOBI IEUCTBUI B paMKaxX MPEIJI0KEHHBIX YCIOBUNW U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JNEWCTBHS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalluEew;

YMEHHE CAMOCTOSTENIbHO IPUHUMATD PELIEHUS, IPOBOJNUTH aHAJIN3 CBOEH NEATEIIbHOCTH, TPUMEHSTh PA3JIUYHBIE METObI TIO3HAHUS;
BJIaJICHUE HaBbIKAMU IIO3HABATENIbHOM, yUeOHO-UCCIIEI0BATENIBCKON U TPOEKTHOM e TEIbHOCTH;

(opMupoBaHHME NOHATUWHOIO ammnapaTa, yMEHHs CO3JaBaTh OOOOIIEHHS, YCTAaHABIMBAaTh AaHAJIOTUH, KIACCU(PUIUPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIsl KIIacCU(PUKALIUY;

YMEHUE YCTAaHABIMBATH IPUYNHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH JJOTUYECKOE PACCYKACHUE, YMO3AKIOUEHUE (MHAYKTUBHOE,
JNEAYKTUBHOE U 10 aHAJIOTUH) U J1€J1aTh BBIBOJBIL;

(opMHUpOBaHUE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHUS MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

yMEHUE BUAETh MAaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluu B IPYTUX TUCLUHUIIMHAX, B OKPYKAIOIIEH KU3HU;
YMEHHUE CAMOCTOSATEIBHO OCYILIECTBISATh MOUCK B PA3IMYHBIX UCTOYHHUKAX, OTOOpP, aHAINU3, CUCTEMATU3ALMIO U KIIACCUPHUKALIUIO
uH(popmali, HeoOXOAUMOM JIJIsl PEIICHUS] MAaTEMAaTUYECKUX MPoOJeM, MPEACTABIATH €€ B MOHATHONW (popMe; MPUHUMATH PEIlICHUE
B YCJIOBUSIX HEIMOJHOM MJIM U30BITOUYHOM, TOUHOM MM BEPOATHOCTHOM MH(OpMALMU; KPUTUYECKU OLICHUBATh U MHTEPIIPETUPOBATh
MH(POPMAIHIO, TIOTYYaEMYIO U3 Pa3InYHbIX HCTOUHUKOB;



10)yMeHHe UCMONb30BaTh MaTEMAaTHYECKHE CPEJCTBA HANIATHOCTH (Tpaduku, TaOJMUIBI, CXEMbl W Jp.) JJIS WUIOCTPALUH,
WHTEPIPETAINH, apTYMEHTAIIHH;

11) ymeHHe BBIIBUTATh TUIIOTE3BI IPH PEIICHUH 3a]1a49H, [IOHUMATh HEOOXOAMMOCTh MX MPOBEPKH;

12) moHMMaHHEe CYITHOCTH AJITOPUTMHUYCCKHX MPEATNMCAHIA U YMEHUE JICHCTBOBATH B COOTBETCTBUU C MPENIOKECHHBIM aJITOPUTMOM.

IIpeamMeTHbIE Pe3yJbTATHI:

1) oco3HaHHE 3HAYCHHSI MaTEMATUKH JJIs TIOBCEIHEBHOM KU3HHU YeIOBEKa,

2) mpeIcTaBICHUE O MATEMaTHUYECKOM HayKe Kak cepe MaTeMaTHYeCKOM JeITeIbHOCTH, 00 dTanax e€ pa3BUTHsI, O €€ 3HAYUMOCTH TSI
pa3BUTHS ITUBUIN3AIINH,

3) yMeHue OIUCHIBAThH SABJICHUS PEaJbHOrO MHUpa Ha MaTeMaTHYECKOM SI3BIKE; MPEACTABICHHE O MAaTEMATHYCCKUX TMOHATHIX H
MaTEeMaTUYECKUX MOJIETISIX KaK O BAKHEUIIIEM HHCTPYMEHTAPUH, TTO3BOJISIONIEM OMUCHIBATh U U3Y4YaTh Pa3HbIC MPOIIECCHI U SIBJICHUS;

4) npencraBieHHE 00 OCHOBHBIX IMOHATHUSX, UACSIX U METO/IaX T€OMETPHH;

5) BIiIajeHNE METOIAMH JIOKA3aTEIbCTB M AJITOPUTMOB PEIICHUS; YMEHUE UX IIPUMEHSITh, TPOBOAUTH JOKa3aTCIIbHBIC PACCYK/ICHUS B XOJI¢
peIIeHus 3a/1a4;

6) NpaKTHYECKU 3HAYMMBIC MAaTEMATHUYCCKHE YMEHUS M HaBBIKH, CIIOCOOHOCTh MX NMPUMEHEHUS K PEIICHUI0 MAaTEeMAaTHYECKUX U
HEMaTEeMaTHYECKHX 3a]1a4.

7) BnaJieHUE HaBbIKAMH UCIIOJIb30BAHUS KOMITBIOTEPHBIX MPOTPAMM TP PEIICHUN MATEMAaTUYECKUX 33]1ad.

Ilnanupyembie pe3yabTaThl 00yueHusi reomerpun B 10-11 kiaaccax
BrInyCKkHUK HAy4YUTCA:
v’ olepupoBaTh HOHATHAMH: TOYKA, IIPSIMasi, INIOCKOCTh B IPOCTPAHCTBE, HMAPaUIEILHOCTh U NEPIEHIUKYISPHOCTD IPSAMBIX
IJIOCKOCTEH;
v/ pacno3HaBaTh OCHOBHBIE BH/bI MHOTOIPAHHUKOB (IIPU3Ma, IMPaMKIa, IPIMOYTOILHBIN Mapajielenune, Kyo);
v u3006paXkaTh T€OMETPUYECKUE (PUIYPHI C MIOMOILBLIO YEPTEKHBIX MHCTPYMEHTOB; * U3BJIEKATh MH(POPMALIMIO O IPOCTPAHCTBEHHBIX
reOMETPUYECKHX (DUTypax, MPeJACTaBICHHYIO Ha YepTexkKax;



npumMeHsATh Teopemy I[Tugaropa npu BEIYMCIECHUH 3IEMEHTOB CTEPEOMETPUUECKUX PUTYD;

HaXOAUTh 00BEMBI U ITOMIAN TIOBEPXHOCTEN MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM (HOPMYII;
pacrno3HaBaTh Tejla BpallleHUs: KOHYC, HWIMHAD, chepy U map;

BBIUUCIISITH 00BEMBI U TUIOIAIA TTOBEPXHOCTEHN MPOCTEHIIINX MHOTOTPAHHUKOB U TEJI BPAIIEHUS ¢ TIOMOILBIO (popMy:I.
OIIEPUPOBATH ITOHATUEM JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

HAXOJUTh KOOPJMHATHI BEPILIMH KyOa U MPsIMOYTOJIbHOTO apaJljiesienune1a

3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEUYECTBEHHON U BCEMUPHOU UCTOPUEH;

AN N N N N N

ITOHMMATh POJIb MAaTEMATUKH B pa3BUTUHM Poccum.

B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemos:

COOTHOCHUTH a0CTPAKTHBIE TEOMETPUUECKUE TIOHATHS U (PAKThI C pEAIbHBIMU KU3HEHHBIMUA O0bEKTAMU U CUTYAIUSIMU;

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYp AJIsl peLICHHS 3a/1a4 IPAKTUYECKOTO COJIEPIKaHNUS;

COOTHOCHUTB TIIOIIAIU IOBEPXHOCTEN TEJI OMUHAKOBON (DOPMBI Pa3IMUHOTO pa3Mepa;

OLICHMBATh (HOPMY MPABUIBHOIO MHOIOTPaHHUKA IOCJE CHWJIOB, CPE30B U T. M. (ONPEAEsATh KOJUYECTBO BEPIIUH, peOep U rpaHei
MOJIYYEHHBIX MHOTOTPAHHUKOB). BolnyCKHUK ROJIyYUm 603MOHCHOCHb HAYUUMCA:

NPUMEHSTH JUIsl pELIEHUs 3a7]a4 reoMeTpruueckue (DaKkThl, €CIU YCIOBUS IPUMEHEHUS 3aJ1aHbl B IBHOU (hopMe;

pelarh 3a7a4y Ha HaX0XJACHUEe T€OMETPUUECKUX BEJIMUMH MO0 00pa3aM Win alropurMam;

nenathb (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCII€ PUCOBATh BHUJl CBEPXY, COOKY, CTPOUTH CEUEHUS
MHOT'OTPaHHHUKOB;

U3BJIEKaTh, MHTEPIIPETUPOBATH U MPe0OPa30BbIBATH HH(OPMALIMIO O TEOMETPUUYECKUX (PUrypax, MPECTaBICHHYIO Ha YepTexax;
IPUMEHATH FeoMeTprUecKue (hakThl sl peIIeHUs 3a/1a4, B TOM YHCIIe, IPEANONIaralouuX HECKOJIbKO I11aroB PeleHus;

ONMCBIBATh B3aHMHOE PACIIOJI0KEHNE MTPSAMBIX U INIOCKOCTEN B POCTPAHCTBE;

(GbopMyIMpoBaTh CBOKMCTBA U MPU3HAKU (DUTYD; * JOKA3BIBATh TEOMETPUUYECKHUE YTBEPIKICHUS;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOPANHAT;

BJIAJIE€Th CTAHJIAPTHOM KJIacCU(pUKALIMEN MPOCTPAHCTBEHHBIX (PUTyp (MTUpaMUIbl, TPU3MBI, TapaJLIEICITUIECAbI);

UCII0JIb30BaTh CBOMCTBA T€OMETPUYECKUX (GUTYD [ peLISHUs 3a/1ay MPAKTUYECKOTO XapakTepa u 3a7a4 U3 Ipyrux odnacreil 3HaHui;
3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

pelaTh NpocTeMine 3a1a4u BBEACHUEM BEKTOPHOIO Oas3uca.



Conepxanne moay.s «I'eomerpus»

[loBTOpenue Pemienwe 3amad ¢ MpUMEHEHHEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3aJadyd Ha JOKA3aTelbCTBO U TOCTPOCHHE
KOHTpOpUMEpOB. lcnonp3oBaHue B 3ajadax MPOCTEHMIIMX JIOTMYECKUX IpaBwi. PemeHne 3amad ¢ HCHOJIB30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHWA B TMPSMOYTONBHBIX TPEYTOJbHHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXyroJbHUKaMu. PemeHue 3amad c
HCIIOJb30BaHUEM (PAKTOB, CBSI3AHHBIX C OKPYKHOCTSIMU. PellieHne 3ajjay Ha U3MEPEHUs Ha MJIOCKOCTH, BHIYMCICHUE JIJIMH U IUIONIAICH.
Pemenue 3a1a4 ¢ noOMOIIbI0 BEKTOPOB U KOOPIUHAT.

Harnsgnas crepeomerpus. Gurypsl u ux nuzoopaxenus (ky0, nupamua, npusma). OCHOBHBIE MTOHATHS CTEPEOMETPUM M UX CBOMCTRA.
Ceuenns ky0a u Terpadapa. Touka, mpsMas U IJIOCKOCTh B MPOCTPAHCTBE, aKCHUOMBI CTEPEOMETPUM U CIEJACTBUS M3 HHMX. B3anmHoe
pacrnoyioKeHUe MPSMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapamienbHOCTh MPSMBIX U IJIOCKOCTEH B mpocTpaHcTBe. M3o0paxkeHue
POCTEUINNX MPOCTPAHCTBEHHBIX (uryp Ha miockoctH. Paccrosnust mexny ¢urypamMmd B MPOCTPAHCTBE. YTJBI B IMPOCTPAHCTBE.
[lepneHAMKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH. [Ipoekius purypsl Ha TI0CKOCTh. [Ipu3HaKu NEPIEHAUKYIIPHOCTH MPSIMBIX U IJIOCKOCTEH
B ITPOCTpPaHCTBE. TeopeMa 0 TPEX NEPIEHAUKYJIIAPAX.

Mpuororpannanku. [Tapamtenenumnesn. CBoiicTBa MpsAMOYToJibHOTO Napautenenuneaa. Teopema [Tudaropa B mpoctpanctse. [Ipuzma u
nupamua. [IpaBunpHas nupamuaa u npasuwibHas npusma. [Ipsamas nupamuaa. SI€MEHTHI TPU3MBI U TUPAMUBI.

Tena BpameHus: MWIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSAMOT0 KPYyTrOBOTO LUJIUHJPA, IPSIMOTr0o KPYroBOTO KOHYycCA.
N3o0Opakenne Ten BpailleHHs Ha muiockocTh. IIpeacrtaBieHne o0 yCEUeHHOM KOHYyCe, CeUeHUs] KOHyca (MapajijielbHOE OCHOBAHUIO U
IPOXOJIAIIEE YEPE3 BEPIINHY ), CEUCHHUs HUIMHIpa (MapaJljIesIbHO U MEPIEHANKYIIIPHO OCH), CeUeHHUs apa. Pa3BepTka HWIMHAPA U KOHYyCA.
[Ipocreiire KOMOMHAIIMM MHOTOTPAHHUKOB U TEJ BpaIlleHUs MKy cOO0M. Bhrynciienne 3J1eMeHTOB TPOCTPaHCTBEHHBIX Guryp (pedpa,
JMaroHaiu, yribl).

[Inomaas MOBEpXHOCTU MPABUILHON MTUPAMUIBI U IPSAMOM MpU3Mbl. [1no1aas moBepXHOCTH MPSIMOTO KPYTOBOTO [WIMHAPA, MPSIMOTO
KpPYrOBOT'O KOHYyCa U 11apa.

[Tonstue 06 o0beme. OOBEM NUPAMUIBI U KOHYCA, TPU3MBI U IunHApa. O0beM mapa. [logooHbie Tena B nmpocTtpancTBe. COOTHOIIECHUS
MEXTy IUTOIIaAsIMU TOBEPXHOCTEN U 00BEMaMHU MOJIOOHBIX TEJL.

JIBY>KEHHST B TPOCTPAHCTBE: MapajuiebHbIA MEPEHOC, LEHTPAbHAsI CUMMETPHS, CUMMETPHUSI OTHOCUTEIBHO TIOCKOCTH, MOBOPOT.
CgoiicTBa ABmkeHU. [[puMeHeHre IBUKEHUIN NP PEIICHUHU 3a]1a4.

Bekropsl u koopauHaThI B ipocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPa Ha YKCIIO0, Yroa MexXay Bekropamu. KomnuHeapHbie
U KOMILTIaHapHbIe BEKTOPbI. CKaIsipHOE MPOU3BEICHUE BEKTOPOB. TeopeMa 0 pa3iioKEeHUH BEKTOpA M0 TPEM HEKOMIUIAaHAPHBIM BEKTOPaM.



CkansipHoe MpOMU3BEAECHUE BEKTOPOB B KOOpJAHWHATaX. [IpuMeHeHre BEKTOPOB MPHU PELICHHUH 3a/1a4 Ha HAXOXKIEHUE PACCTOSIHUM, IJIUH,
ioniaiel 1 00beMoB. Y paBHEHHE TUIOCKOCTH B IPOCTpaHCTBE. Y paBHEHUE cpephl B ipocTpancTBe. DopMmyiia 1Jisi BBIYUCICHUS PACCTOSHUS
MEXKJ1y TOYKAMU B IPOCTPAHCTBE.

Y4eOHO-TEeMaTHUECKOE IMJIAHUPOBAHUE 10 kaacce

Ne Copepxanue yueOHOro KonunuecrBo XapakTepuCTHKA OCHOBHBIX BH/IOB
MaTepuaJa 4acoB AesITeJIbHOCTH YUeHHKA (HA YPOBHE Y4eOHBIX
el cTBUiN)
Moaynab «Aaredpa U HaYajaa MaTeMaTHYECKOT0 AHAJIU3A
I'naBa 1 20 OnuceIBaTh MOHATHS: MHOXKECTBA, GyHKIIUH
[loBTOpEeHME U pacupeHue MCTUHHOCTH, TaBTOJIOTUH, NIpEUKaTa, 001acTi
CBEJICHUN 0 MHOXECTBax, omnpeaeeHus npeauKara, 00JacTi HCTUHHOCTH
MaTeMaTUYECKOW JIOTHKE U MpeauKaTa, KBaHTOPOB OOIIHOCTH M CYIIECTBOBAHUA.
byHKIHIX ®opMyIHpOBaTh ONpEIEICHUs: TOAMHOKECTBA
1 MHoXxecTBa, onepanuu Haj 2 JIAaHHOT'0 MHOJKECTBA, COOCTBEHHOI'O ITOIMHOKECTBA
MHO)KECTBaMH JTAHHOT'O MHOECTBA, IEPECEUYCHHSI MHOXKECTB,
2 KoHeunble 1 OeCKOHEUYHbIE 2 00bEeIMHEHNS MHOXKECTB, Pa3HOCTH MHOXKECTB,
MHOECTBa B3aMMHO OJIHO3HAYHOT'O COOTBETCTBUS MEXKIY
3 | BhICKa3bIBaHHA U ONEPALUN 2 MHO’KECTBaMH, PABHOMOIIHBIX MHOKECTB, CIETHOTO
HaJ HUIMHU MHOX€CTBA, KOHbIOHKI[UH BBICKa3bIBAHUH,
4 | Tpemukatsl. Onepamuy Haj 2 JU3bIOHKIUH BbICKa3bIBAaHUN, UMILUTUKAIIUU
npeauKaraMu. Busl Teopem BBICKA3bIBaHU, YKBUBAJICHTHOCTH BBHICKA3bIBAaHUM,
5 KonTponbHas paGora Ne 1 1 OTPUIIAHUSI BBICKA3bIBAHUS, SKBUBAJIEHTHBIX
6 DyHKLKS 1 €€ CBOHCTBA 3 BBICKA3bIBaHUW, paBHOCUJIbHBIX NPEIUKATOB,
TocTpoenue rpaduKos 2 KOHBIOHKIIUU MPEIUKATOB, TU3bIOHKIINU
byHKIMI ¢ TOMOIIBIO MpEIUKATOB, UMIUTMKAIINHU TTPEIUKATOB,
IeOMeTPHHUECKHX HKBUBAJIEHTHOCTH MPEIUKATOB, OTPULIAHUS
npeoGpazoBanmii npeaukaTa, B3auMHO 06E)aTHLIX TEOpEM, TEOPEMBI,
7 O6parHas QyHKIHs 2 MPOTUBOIIOJIOKHON NaHHOW, PyHKIHH,
3 MeTon HHTEPBAOB 3 HauOOJIBIIEr0 U HaUMEHBIIEr0 SHATCHHA (1)}’HKULII/II/I
KoHTponbHas pabota Ne 2 1 Ha MHOKECTBE, ‘ieTHOI/I (yHKIIMH, HEYETHOU
¢byHkunu, odpatuMoil (pyHKIMH, B3aHMHO OOpaTHBIX
¢yHKIuA. ONUCHIBATH AITOPUTMBI: TOCTPOECHUS




rpadukoB pynkuuit y = (kx), y =1 (| x|), y = f(
X)|, pemeHus HepaBeHCTB METO/I0M HHTEPBAJIOB.
Jloka3piBaTh GOPMYJIbI: BKIIOUCHUS UCKITIOYCHHUS.
®opMmynupoBaTh U JOKa3bIBATh TEOPEMBIL: O rpaduke
4eTHOW (YHKIUH, O rpad)uKe HEUCTHOW (yHKIINH,
00 oOpaTumocTH Bo3pacraroiei (yobiBaromei)
¢yHKIMH, 0 TpaduKax B3aUMHO OOpaTHBIX (DYHKIIMH,
00 o0muXx ToYKax rpa)uKoB BO3pPACTAIOIIUX
B3aMMHO-00paTHBIX QYHKIMH U €€ cleICTBHE.
[TpuMeHsATh N3y4YeHHBIE OTPENICNICHUS, TEOPEMBI
1 (GOPMYJIBI K PEIICHUIO 3a/1a4

I'naBa 2 Crenennast GyHKIUS 21 OnuceIBaTh MOHATUA: CTENEHHAs QYHKIHUS C
9 Crenennas GpyHKIHS C 1 HaTypaJbHBIM MTOKa3aTelIeM, CTeTeHHass (pyHKIus ¢
HaTypaJbHBIM MOKa3aTeaeM LEJIbIM MoKa3zaTeaeM, QYHKI U KOpeHb N-i cTeneHu,
10 CrenenHas GyHKIHS C 1 CTENIEHHOM (YHKIHHU C paruoHaIbHBIM
L[EJIBIM [TOKa3aTeNneM nokaszateneM. @opMyIHpoBaTh OIPEAEIICHUS: KOPHAN-
11 Onpenenenue KopHs N-i 3 i crerneHu, apu(PMETHUECKOTO KOPHS N- CTEMeHH,
CTCIICHU. (DYHKHI/IH y= '{/)? CTCIICHU C pallMOHAJIBHBIM I1OKAa3aTCJICM,
12 CBoiicTBa KOpPHS N-it 3 PaBHOCWJIBHBIX YPAaBHEHMH, ypaBHEHUS CIEICTBUA,
CTEINECHU PaBHOCHJIBHBIX HEPAaBEHCTB, HEPABEHCTBA
KonTposnsHas pabora Ne 3 1 cienctBus. Jloka3piBaTh CBOMCTBA: CTEIIEHHON
13 | CreneHs ¢ paunoHaIbHbIM 2 (GYHKINU C HATYpaJIbHBIM ITOKa3aTeleM, CTECHHOM
MoKa3aTeleM U & CBOICTBA (DYHKIIUU C [IeJIBIM MToKa3aTenaeM, GYHKINU KOPEeHb
14 VppalionanbHbie 3 N-i CTeNeHu, CTeNeHHONW (PYHKINH C palliOHaAIbHBIM
ypaBHeHHs IIOKA3aTEIEM.
15 [ —— 3 UCDOpMYJ'II/IpOBaTI: H I0Ka3bIBATE TEOPEMEL: O
PEIIEHUs MPPALHOHATBHBIX CBOMCTBaxX KOpHS N-l CTENEHH, O CBOMCTBaX CTENEHHU
ypaBHEHHI H HX CHCTEM C pallMOHANBHEIM MOKA3ATENEM, O PABHOCHIIBHAIX
16 VIppaLHOHATEHbIC 3 npeoOpa3oBaHUIX UPPALMOHAIBHBIX YPAaBHEHH,
HEPABEHCTBA 0 PaBHOCHUJIbHBIX MTPEe0Opa3oBaHUIX
KonTponbHas pabora Ne 4 1 UppaIMoOHaIbHBIX HepaBeHCTB. [IpuMeHsITh
W3yUYCHHBIE OIPEENICHHs, TEOPEMBbl U (HOPMYIBI K
peLIeHn o 3a1a4
I'maBa 3 Tpuronomerpuieckue 31 OnucelBaTh MOHATHS: TPUTOHOMETPUUYECKHE

byHKIIIH

¢yHKUIMH yriia moBopota. PopMyIHpoBaTh




17

Pagunannas mepa yria

18

Tpuronomerpudeckue
(YHKIIUH YHUCIIOBOTO
apryMeHTa

19

3HaKH 3HAYCHUM
TPUTOHOMETPHUECKUX
¢byskuunii. YétHOCTH 1
HEUYETHOCTH
TPUTOHOMETPHUECKUX
byHKIMHA

20

[Mepuoanueckue PyHKIUU

21

CaoiicTBa u rpaduku
GyHKIUH y =SinXuy =
COS X

22

CaoiicTBa u rpaduku
byHkumii y =tg Xxuy = ctg
X

Kontponbsnas pabora Ne 5

23

OCHOBHBIC COOTHOIIICHHUS
MEXAy
TPUTOHOMETPUYECKUMHU
(GYHKIIUSMH OJTHOTO U TOTO
Ke apryMeHTa

24

DOopMYyJIbI CI0KEHUS

25

®opmyJibl IPUBENCHUS

w

26

®opMmyJibl JBOWHOTO,
TPOWHOI'O M IIOJIOBUHHOTO
yIJIOB

27

dopmyasl s
npeoOpa3oBaHMs CYMMBI,
Pa3HOCTH U IIPOU3BEACHUS

TPUTOHOMETPUUECKUX
byHKIMHA

Kontponbnas pabora Ne 6

ONpe/eNIeHus: yria B 1 paguaH, KOCUHyca, CHUHYCA,
TaHIeHca U KOTaHI'eHca yria IoBOpoTa,
NEepUOANYECKOH (PYHKIUU, COU3MEPUMBIX YHCEI,
orpannvyeHHON pyHkumuu. JlokazsiBaTh GOPMYJIIBL:
JUIMHBI AYTH OKPY’KHOCTH, OCHOBHBIE COOTHOIIEHUS
MEXJIY TPHUTOHOMETPUYECKUMHU (PYHKUUSMH OIHOTO
U TOTO )K€ apryMeHTa, CJI0KEHUsl, IPUBEJICHUS,
JIBOMHOTO, TPOWHOTO W MOJIOBUHHOTO YIJIOB,
MOHWXEHUS CTENEHH, Ul MPpeoOpa3oBaHUN CyMMEI,
Pa3HOCTHU U MPOU3BEJIEHUS TPUTOHOMETPUUECKUX
¢yHkumii. /loka3siBaTh CBONCTBA:
TpuroHomerpudeckux GpyHkuit. @opMynupoBars U
JIOKa3bIBaTh TEOPEMBL: O CBOICTBAX MEPUOANIECKUX
¢bynkuuii. [IpuMeHsTh U3yueHHbIE ONpe/eIeH s,
TEOpeMBbI 1 GOPMYIIBI K PEHICHHIO 33a71a4, O CBOMCTBE
GyHKIMH, UMEIOIIUX COM3MEPUMBbIE IIEPUOIbI




I'naBa 4 Tpuronomerpuueckue 24 OnuceiBaTh NOHATUSA: QYHKIIUHU Y = arccos X,
YpaBHEHUS U HEPABEHCTBA y = arcsin x, y = arctg X u y = arcctg X, npocreimiero
28 VYpaBuenue C0S X = b 2 TPUTOHOMETPUUYECKOTO HEPABEHCTBA.
29 VYpaBHeHue Sin X = b 2 dopMyIHpOBaTh ONPECIICHHS: APKKOCUHY Ca,
30 | VYpaBuenus tg X =bwu ctg x 2 apKCHUHYycCa, apKTaHTeHCa, apKKOTAaHTEHCa,
= OJTHOPOJIHBIX TPUTOHOMETPUUECKUX YPaBHEHHI.
31 | ®ynkuumy =arccos X,y = 4 Jloka3piBaTh (hOpMYITBI: KOPHEH MPOCTEHIIIIX
arcsin x, y=arctg xu y = TPUTOHOMETPHYECKUX ypaBHEHUH. Jloka3bIBaTh
arcctg x CBOMCTBA: OOpPATHBIX TPUTOHOMETPUUECKHUX
32 TpUTrOHOMETPHYECKHE 4 ¢byskuii. [IpuMeHsITh U3yUYeHHBIE ONPEIEICHNUS,
ypaBHEHHS, CBOMSIIIECS K TeopeMbl U (HOPMYJIBI K PEUICHHUIO 3a/1a4
anreOpandecKuM
33 Pemenne 4
TPUTOHOMETPUUECKUX
ypaBHEHUH METOJOM
pas3yIoKeHUs] Ha MHOXKUTEIH.
[Ipumenenue
OTPAaHUYECHHOCTH
TPUTOHOMETPUIECKUX
GbyHKIMHA
34 O paBHOCHIJIBHBIX 2
nepexosax Mpu pereHuu
TPUTOHOMETPUUECKUX
ypaBHEHU I
35 TpuroHomeTpruueckue 3
HEpPaBEHCTBA
Kontposbnas pabora Ne 7 1
I'naBa 5. [IpousBoaHas u eé 33 OnuceiBaTh MOHATUS: MTHOBEHHOM CKOPOCTH,
MpUMEHEHUE KacaTeJabHOU K rpaduky QyHKIUU, IPUPAIICHUS
36 Onpenenenue npexaena 3 (GYHKIHUH B TOYKE, TEOMETPHUUECKUN U

(GyHKLIHH B TOUKE U
(YHKIHMH HenpepbIBHON
B TOUKE

MEXaHHYECKHI CMBICI TPOU3BOIHON, HAOOJIBILIETO
(HamMeHbI1ero) 3HaueHus: QYHKIUHA Ha OTpE3Ke,




37 3azgauv 0 MTHOBEHHOMU 1 BTOPOI IIPOU3BOHOM, BHINTYKIIOH BBEpX (BHU3)
CKOPOCTH U KacaTeIbHOM K (GyHKIMH, aCHMIITOTHI rpaduka.
rpaduky QyHKIUU DopmyaMpoBaTh ONpeeNeHus: mpeiena QyHKIuu B
38 [TonsiTve POU3BOIHOM 2 TOUKe, (QYHKIIMHM HEIPEPHIBHOI B TOUKE,
39 ITpaBuiia BEIYUCIIEHHUS 4 NPOU3BOIHON PYHKIUH B TOYKE, OKPECTHOCTH
MPOU3BOJAHBIX TOYKH, TOUKH MaKCUMyMa, TOYKH MUHUMYMa,
40 VYpaBHEeHHE KacaTelbHOU 4 KpUTHYECKON TOUkH QyHKIMU. ONUCHIBATH
KQHTpoJ'H,Ha_;[ paﬁoTa No 8 1 QJITOPUTMBI: IOMCKA HanOOJIBIIIET0 U HAUMEHBIIIETO
41 | Ilpu3Haku BO3pacTaHus U 4 3HauYeHUW QYHKIUU HA OTPE3Ke, UCCIEAOBAHUS
yOBIBAHUS QYHKITHH CBOWCTB W MocTpocHus rpaduka GyHKIIUH.
42 Toukn sKkcTpeMyMa 4 3anuceiBaTh (POPMYIIBL: TPOM3BOIHAS CTETIEHHON
DyHKIHH GyHKIMH, TPOU3BOIHAS KOPHS N-i CTENEHH,
43 | Haubonbmee 1 HAUMEHBILES 4 MPOU3BO/HBIC TPUTOHOMETPUUECKUX (PYHKIIHIHA,
3HaueHus GYHKIMK HA ypaBHEHUs KacaTeJIbHOU K rpaduky QyHKIUU.
oTpeske dopMynHpOBATH U I0KA3bIBATh TEOPEMBI: O
44 Bropas MpON3BOHAS. 2 HEIPEPBIBHOCTU nn(b(bepeﬂunpyeMoiu/’I GbyHKIMH,
TToHSTHE BBITYKIOCTH O TNpaBMJIaX BBIYKMCIICHUS IPOU3BOIHOM, O NMpHU3HAKE
bynkIHH MOCTOSHCTBA (DYHKIIMH, O MPU3HAKE BO3PACTAHUS
45 TocTpoente rpaduKoB 3 (yObiBaHMs) PyHKLIMH, O MPU3HAKE TOYKH )
bynKmii MakcUMyMa (MMHUMYMa), O IPU3HAK BBIITYKJIOH
KoHTponbHas pabora Ne 8 1 BBepX (BHU3) Q)UYHKI_[I/II/I. (DopMyanpyeT Y TOSICHSIET
TeOMETPUUYECKUH U MEXAaHUYECKUN CMBICIIBI TEOPEM:
®epma, Posns, Jlarpanxka.
[TpuMeHSTh WM3ydeHHBIE ONpeACICHUs, TEOPEMbI
1 (GOopMyJIbl K pELICHHIO 3a1a4
[ToBTOpEHME M cUcTEMaTH3aLH 7
y4eOHOTO MaTepuaa
1 [ToBTOpEHUE U 6
cucTemMaTu3anus yaeOHoro
Marepuaia 3a Kypc anreOpbl
U HauaJl MaTeMaTUYECKOro
aHanu3a
Wrorosast KOHTpoOJIbHAS 1
pabora

Mopyas «I'eomerpus»




Ne Copnepxanue yueOHOro Koaunuecrso XapaKTepUCTHKA OCHOBHBIX BH/I0B
MaTepuaJia 4acoB AeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBbIX
e CTBMIN)
I'maBa 1 9 IlepeunciaiTe OCHOBHBIE ITOHATHUS CTEPEOMETPUU.
BBenenue B crepeoMeTpuio OnuceiBaTh OCHOBHBIE TIOHATHUS CTEPEOMETPUU
1 OCHOBHbIE TIOHSATHUS 2 (Touka, mpsMasi, II0CKOCTh). ONMUCHIBATH
CTepEeOMETPHH. AKCHOMBI BO3MOXKHBIE CITOCOOBI PACIIONIOKEHHS TOUCK,
CTEpEOMETPUHU IPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
2 CrenctBusi U3 akCMOM 2 DopMyaUpPOBATH AKCUOMBI CTEPEOMETPUU.
CTEpEOMETPUH Pa3bACHATH U HILTIOCTPUPOBATH AKCHOMBI.
3 ITpocTpaHCTBEHHBIE 4 DopMyaMpOBaTh U J10Ka3blBaTb TEOPEMbl —
¢burypsl. Hauansabie CIEICTBUS U3 aKCUOM.
MPECTaBIICHUS O ®opMynupoBaTh CIIOCOOBI 3aaHUS IIIIOCKOCTH B
MHOTI'OTpPaHHHUKaX npocTtpaHcTse. IlepeducnsaTs U onuceBaTh
Kontponsnas pabora Ne 1 1 OCHOBHBIC 3JICMCHTHI MHOT'OTPaHHUKOB: peodpa,
BEpILINHBI, rpaHu. ONHUCHIBATH BUJIbI
MHOTOTPaHHUKOB (TMpaMuia, TETpadIp, Mpu3Ma,
IPSIMOYTOJIbHBIN Mapajuienenunesn, Ky0), a Takke ux
3JeMEHTHI (OCHOBaHMS, OOKOBbBIE I'paHu, pEopa
OoCHOBaHWUs, 00KOBBIE peOpa). PemaTs 3agaun Ha
MIOCTPOEHUE CEUEHUN MHOTOI'PAaHHUKOB
I'naBa 2 15 OnuceIBaTh BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHHS
[TapamiensHOCTD B B IIPOCTPAHCTBE: ABYX MPSAMBIX, IPIMOH U
MPOCTPaHCTBE MJIOCKOCTH, IBYX IJIOCKOCTeH. POpMyIHpOBaTh
4 B3aumHoe pacnonoxenue 3 onpeeseHus: MapajlieibHbIX NPAMBIX,
JBYX MPSIMBIX B CKPEILMBAIOLIMXCS MPSIMBIX, NapauIeIbHBIX MPAMOM
MPOCTPaHCTBE U IJIOCKOCTH, MapajiebHBIX MIOCKOCTEH,
5 | TapamnensHOCTb IPSMOM U 4 npeobpa3zoBaHue IBMKECHUS, PUTYPBI
IJIOCKOCTH CUMMETPUYHON OTHOCUTEIBHO TOYKH, PABHBIX
6 [MTapannenbHoCTh 3 ¢uryp, npeobpazoBanus moaoous. Pa3psacHiATh
IJIOCKOCTEH MOHATHS: TpeoOdpazoBaHue QUryp, napanieabHbIN
7 IIpeoGpasoBanue Guryp B 3 HepeHoc, napauieabHOe IPOSKTUPOBAHUE,
IPOCTPAHCTBE. napasuiesibHas mpoeKnus (M300paxeHue) QUrypel.
[apannensHOE DopMyIUpOBaTh U IOKA3bIBATH TPU3HAKH:
IPOCKTUPOBAHHUE napajuieJIbHOCTH ABYX IIPAMBIX, MMapajuICIbHOCTHU




8 N300pakeHne mI0CKUX U 1 IpsIMOM M IJIOCKOCTH, NAapaJlJIEIbHOCTH JBYX
MPOCTPAHCTBEHHBIX (QUTYD INIOCKOCTEN, CKPEIUBAIOIINXCS MIPSIMBIX.
Kontponbnas pabora Ne 2 1 @opMyIMpOBaTh U JOKAa3bIBATh CBOMCTBA!

MapajiebHBIX NPSIMBIX, apajlieIbHbIX
iockocteil. ®opMynTupoBaTh U JOKA3bIBATH
TEOPEMBI: O CYLIECTBOBAHUHU U €INHCTBEHHOCTH
IIJIOCKOCTH, ITPOXOJAIIEH Yepe3 ABE MapajlieIbHble
IpsIMBIE, O CYIIECTBOBAHUYU U €AUHCTBEHHOCTH
NPpSIMOM, MPOXOIAIIEH Yepe3 TaHHYO TOUKY U
MapajieIbHOW TaHHOU NMPAMOM, O CYILIECTBOBAHUHU U
€JIMHCTBEHHOCTH IJIOCKOCTH, MPOXOJSAIINI uepe3
TOYKY ¥ MapaJUIENbHOW JaHHOM NJIOCKOCTH, O
CBOICTBax MapajjieabHOTO IPOEKTUPOBAHUS.
®opmynnpoBare Teopemy llonpke-IlIBapna. Pemars
3a1a4y Ha IOCTPOCHHE CEYEHHW MHOIOTPaHHUKOB, a
TaK)Xe MOCTPOCHUE N300paxeHuit puryp
['maBa 3 26 dopMynHupoBaTh ONPEAEIICHUA: YIIa MEKIY
[lepnenauKyJIApPHOCTD MEPECEKAO MU CS NPSIMBIMU, yIJla MEXKIY
B IPOCTPAHCTBE CKpEUIMBAOIIUMUCS NPSIMbIMH, IPAMOI
9 Yroa Mexnay NpsMBIMH B 2 MEPIEHIUKYIIAPHOMN INIOCKOCTH, yIJIa MEXKIY
MPOCTPAHCTBE NPSIMON U MIJIOCKOCTBIO, YIla MEXKIY BYMSI
10 [lepneHAMKYISIPHOCTD 3 IUIOCKOCTSIMU, BEJIMUYMHBI JBYTPAHHOIO yTIia,
NPSIMOM U IIIOCKOCTH HNEPHEHIUKYIAPHBIX IUIOCKOCTEH, TOUEK
11 [leprneHuKyIsp u 3 CUMMETPUYHBIX OTHOCUTEIBHO MIOCKOCTH, QUTYD
HAKJIOHHAs CHUMMETPUYHBIX OTHOCUTEIBHO MIOCKOCTH,
12 Teopema o Tpéx 3 paccTOsIHUS OT TOYKH JI0 TIIIOCKOCTH, PACCTOSIHUS OT
NEPIEHAUKYISApax IIpsAMOHU 110 MapaJI€JIbHOU €U IMJIIOCKOCTH,
13 YToJ1 Mex Ly IpsMOii U 3 pAacCTOsIHUE MEXIY NapajljIeIbHBIMU IIOCKOCTSIMU,
MJIOCKOCTBIO 00111eTo MeprneHANKYIsApa IBYX CKPEIIMBAOIIUXCS

14 JlByrpaHHblii yron. Yrou 3 NIPSIMBIX, BBIITYKJIOTO MHOTOTPAHHOIO YTIIA,
MEXTy JBYMS IUIOCKOCTSAMH F€OMETPUUYECKOr0 MECTA TOUEK POCTPAHCTBA,

15 TlepreH MKy TAPHbIE 3 OMCCEKTOp ABYXTpaHHOTO yriia. ONKUCHIBATDH

LIOCKOCTH MOHATHS: IEPIEHIANKYIAP, HAKIOHHAs, OCHOBaHHE

16 | Iliomaas opToroHambHOM 5 MEPIEHANKYJIAPA, OCHOBAHUE HAKIOHHOM, IPOEKLIMS

MMpOCKIUU MHOIOYTOJIbHUKaA

HaKJIOHHOM, OPTOTOHAJIbHAS MPOEKIUs (PUTYPHI,




17 MHororpasHslii yroi.
TpexrpaHHbIil yrou
18 I'eomerpuueckoe MecTo

TOYCK IPOCTpaHCTBA

KonTtponbnas padora Ne 4

paccTosHUE MEKIY CKPEILUBAOIUMUCS MPSIMBIMH,
3epKaJbHAsi CHMMETPUS, ABYTPAaHHBIM yIoJl, TPaHb
JBYI'PAHHOIO yIJa, peOpo ABYTPaHHOTIO yTia,
JIMHEWHBIN yroy JBYTPaHHOT'O yria, MHOTOrpaHHBIH
yroJj, BEpIINHA MHOTOTPAHHOTO yTiia, pedpo
MHOTOI'PaHHOIO YIJIa, TPaHb MHOTOTPAHHOTO YIJIa,
JBYTPaHHBIN yroJl MHOTOIPAHHOI'O YTJa.
DopMyIIHpPOBaTh U JOKA3bIBAaTh IPU3HAKH:
NEPIEHANKYIIIPHOCTH MPSAMOM U IIJIOCKOCTH,
HNEPHEHIUKYISIPHOCTU JBYX IIOCKOCTEH.
@opMyIUpPOBATH U JOKA3bIBaTh CBOMCTBA!
NEPHEHIUKYIISAPHBIX IPSAMBIX, IPSIMBIX
NEPHEHIUKYISAPHBIX ILIOCKOCTH,
MEPIEHANKYJIAPHBIX IIOCKOCTEW. DopMyIupoBaTs U
JIOKa3bIBaTh TEOPEMBI: 00 yriie MEXK Iy
MEPECEKAIOIIUMHUCS NPAMBIMH, O CYILIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMON, TPOXOISIINN yepe3
JaHHYIO TOYKY U NEPIEHAUKYIAPHON JaHHOU
IJIOCKOCTH, O MAapaIJIEIbHOCTH IIOCKOCTEH,
MEPHEHIUKYIAPHBIX JaHHOM NMPSAMOMH, O
MEPIEHINKYIAPE U HAKIOHHOM, IPOBEACHHBIX U3
OJHOM TOYKH, O TPEX MEPNEHAUKYIIAPAX, O MIOIIANH
OPTOrOHAJIBHOU MPOEKIUHU BBIITYKIOIO
MHOTOYT'OJIbHMKA, KOCHHYCOB U CUHYCOB IS
TPEXI'PAHHOTIO yIja, O CBOMCTBAX IUIOCKUX YIJIOB
TpexrpanHoro yria, 'MT paBHOyJaneHHbIX OT
KOHIIOB oTpe3ka, ' MTrnpunamnexanux
JBYTPAaHHOMY YIJy U PaBHOYJAJEHHBIX OT €0
rpaHeil. Pemars 3aaun Ha J0Ka3aTelbCTBO, a TAKXKE
BBIUMCIICHHE: yTJIa MEXKAY NPSIMBIMU, YIJIa MEXAY
NPSIMOM U IJIOCKOCTBIO, YIIa MEXIY IIOCKOCTAMH,
pacCTOAHUSA OT TOUKHU 10 IMPSMOU, pacCTOSHUSA OT
TOYKH J10 INIOCKOCTH, PACCTOSIHUS MEXKIY
CKPELIMBAIOIIUMUCS NPSMBIMH, PACCTOSHUSA MEKIY
napajleabHbIMU IUNIOCKOCTSAMM, IIOILAAH




OpPTOrOHAJILHOW MPOEKLIUH BBIITYKIIOTO
MHOTI'OYTOJIbHHKA

I'naBa 4
MHororpaHHuKku

19 [Tpuszma

20 [Tapannenenunen

21 [Mupamuga

22 Yceu€Hnas nmupammua

23 Terpasrap

Kontponbsnas padora Ne 5

RPIRPINDWW &~

OnuchiBaTh MOHATHUS: TEOMETPHUUECKOE TEIIO,
COCeIHME I'PaHu MHOTOTPAaHHUKA, TUIOCKUMN yToJ
MHOT'OTPaHHHUKA, IBYI'PAHHBINA YTOJI MHOIOIDAHHHKA,
IJIOIIAb TIOBEPXHOCTH MHOTOIPaHHUKA, Pa3BEPTKU
MHOTOTPaHHUKA, IUAaroHajJbHOE CEUYEHUE IPU3MBI,
IIPOTHUBOJICKAIINE TPaHH NapAIUICIICIIUAIIENA, TIPSIMOU
MnapajuieNenunes, TMaroHajJbHOE CEYEHUE MPU3MBI
U IUpaMU/JIbl, yCEUEHHasI MUpaMU/a.
DopMyIHUpPOBATh ONPEACICHUA: MHOTOTPAaHHUKA,
BBIIYKJIOTO MHOTOTPaHHUKA, IPU3MBI, IPSIMOH
MpPU3MBbl, TPABUJIBHON IIPU3MBI, apajuieenunena,
NMPaMHABI, TPABUIBHON IUPAMUIBL, IPABHIIBHOTO
TeTpa’pa, BBICOTHI IPU3MBI, BEICOTHI IMPaMHUIBI,
BBICOTHI YCEUEHHON MUpPaMUIbI, alloheMbl
NPABHJIBHON MUPAaMUABI U IPABAJIBHON YCEUECHHOU
MApaMUIBI, OPTOLEHTPUUECKOTO TETpa3pa, CpeaHEN
JIMHUHU TETpa’Jpa, MEAUaHbl TETPAdAPa,
paBHOTPaAHHOTO TeTpadapa. PopmMyanpoBaTh
TeopeMy Ditnepa. @opMynupoBaTh U JOKa3bIBaTh
TEOPEMBI: O IUIOIAAU OOKOBON MOBEPXHOCTHU
MpsIMOIM MPU3MBI, O AUArOHAISX Mapajuiesienurena, o
KBaJApaTe QUaroHajau NpsiIMOYTOJIbHOTO
napasuiesienuiena, o miomaau 00KOBo
MOBEPXHOCTH NPABUIIbHON MUpPaMUJIbL, O IIOIIAAN
OOKOBOH MOBEPXHOCTH MPABIILHON yCEUECHHON
MUpPaMUIbl, O MPU3HAKE OPTOLEHTPUYECKOTO
TETpa’Apa, 0 CPEAHUX JUHUIX TETPA’Ipa, O
MeauaHax TeTpasnpa, Menenas mis Terpasapa.
PemaTp 3amaumn Ha OKA3aTENbCTBO, a TAKIKE
BBIUMCIIEHHE: 3JIEMEHTOB MPU3MbI U MUPAMUIBI,
MIJIOTIAIH TTOJTHOW U OOKOBOW MOBEPXHOCTU MPHU3MBI
Y IUpaMU bl

HOBTOpeHI/Ie n cucreMaTrui3anus
y4e0HOTO MaTepuana




24 [ToBTOpEHue u 3
CHCTeMaTH3alusl yIeOHOTO
Marepuala 3a Kypc
reoMeTpuu
Urorosast koHTpOIbHAS 1
pabora
Y4eOHO-TeMaTHYecKoOe MIaHMpoBanue 11 kiaace
Ne Conep:xanue y4eOHOT 0 KoaunuyecTBoO XapakTepucTHKAa OCHOBHBIX BU/IOB
MaTepuaJia 4acoB AeSITeJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHBbIX
e CTBMIN)
Moayab «Aaredpa U MaTeMaTHYeCKH aHAJIN3)»
I'nasa 1 37 DopMyIHUpOBATh ONPEAECICHUE IOKA3ATENbHON
[lokazarenbHas u ¢yuknuu. OnuchIBaTh CBOWCTBA MOKA3aTeNbHON
norapupmMuueckas GyHKIUN (byHKIMHU, BBIAENSAS COydail OCHOBAHUS, OOJIBIIEro
1 CreneHb ¢ NMpOU3BOJIbHBIM 4 €IMHHULIBI, U CITy4ail MOJIO)KUTEIBHOIO OCHOBAHUS,
JeHCTBUTEIbHBIM MeHbIIero euHubl. [Ipeobpa3oBsiBaTh
roKa3aTeyeM. BBIPAXEHHS, COACPIKAIINE CTCTICHU C
[TokaszarenbHas GpyHKIUSA JecTBUTENbHBIM NOKa3aTeneM. CTpouTh rpapuku
2 [Toka3zaTenbHble ypaBHEHUS 4 (¢byHKIUMI HAa OCHOBE I'paduKa MoKazaTeJabHON
3 IToka3aTenbHble 4 byHKINH.
HEpaBEHCTBA Pacno3naBaTh nmokasaTeabHble YPAaBHEHUS U
KonTponbnas pabora Ne 1 1 HepaBeHCTBa. POpMyJIUPOBATH TEOPEMBI O
4 Jlorapudm u ero cBoicTBa 5 PaBHOCHIILHOM IPe0Opa30BaHUH MMOKA3ATEITbHBIX
5 Jlorapupmuueckas 5 YpaBHEHHUH U HEPABEHCTB. Peliats moka3arenbHbIe
dyHKIHA U eé cBolicTBA ypaBHEHUS U HEpaBeHCTBA. DopMyIMpPOBaTh
6 Jlorapudmudeckue 6 orpeiesieHne Joraprudma MmoI0KUTETHHOTO YHCIa
ypaBHEHHUs 10 MOJIOKUTEIIBHOMY OCHOBAHHIO, OTIIMYHOMY OT
7 Jlorapudmuueckue 4 €JIMHUIIBI, TEOPEMBI O CBOWCTBAX Jiorapugdma.
HEPABEHCTBA [IpeoOpa3oBbIBaTh BBIPAKEHHUSA, CONEpPIKAIINe




norapupmMsl. PopMyIHUPOBATH ONpEIEICHUE
norapupMuuecKord QyHKIIMU U ONIUCHIBATH €&
CBOWCTBA, BBIJIEJAS CiIyyaid OCHOBaHUsI, OOJbILEro
eIVHUIIBI, U CITy4all MOJ0KUTEILHOTO OCHOBAHUS,
MEHBIIIET0 eIUHHIBI. Jl0Ka3bIBaTh, UTO
noKasaTesbHas u jJorapupmuyeckas QyHKIHH
ABIISIIOTCS B3aUMHO 0OpaTHbIMU. CTpouTh Tpaduku
GbyHKIUN Ha OCHOBE JIOTapU(DMHUIECKON (QYHKITUH.
Pacrio3naBaTh gorapupMudeckue ypaBHEHUS U
HepaBeHcTBa. PopMyIHpOBATh TEOPEMBI O
PaBHOCHIIBHOM MPEOOpa30BaHUU JIOTAPUPMUICCKAX
YpaBHEHUN U HEpaBeHCTB. PemaTh
norapupMUUecKre YpaBHEHHUS U HEPABEHCTBA.
DopMyIHpOBaTh ONpEASICHUS YUCIIA €,
HaTypanbHOTro Jorapudma. Haxomurs npon3BoaHbIe
GyHKIUH, coaepxKauux NoKa3aTeabHy0 QyHKIHIO,
gorapu(pMUUecKyto QyHKINIO, CTETICHHYIO
(YHKIHIO C ACHCTBUTENBHBIM IOKa3aTeleM

8 ITpousBoaHbIE 3
IIOKa3aTeIbHON U
J0rapupMHUIECKOM

byHKIUH
KonTponbnas padora Ne 2 1
I'naBa 2 14
WHTerpan u ero npuMeHeHHe
9 [TepBooOpa3nas 3
10 [IpaBuita HAXOXKAECHUS 3
MepBOOOpa3HOM
11 | IInomanbs KPUBOJIMHEHHOM 6
Tparneuuu. OnpenenéHHblil
MHTEerpai
12 | Beruuciaenue o0bEMOB TeN 1
KonTponbsnas padora Ne 3 1

dopMynupoBaTh onpeseeHne NepBooodpasHoi
(GbyHKIIMH, TEOpeMy 00 OCHOBHOM CBOHCTBE
nepBooOpa3HOM, MpaBUia HAXOXKICHUS
nepBooOpaszHoii. Ha ocHoBe TabmuIrbl
MepBOOOPA3HBIX U MPABUI HAXOXKIACHUS
epBOOOpa3HbIX HAXOAUTH MEPBOOOPA3HYIO, OOIINH
BH/JI IEPBOOOPA3HBIX, HEONPECICHHBIA UHTETpa.
[To 3aKkoHy M3MEHEHUST CKOPOCTH JBUIKECHUS
MaTepUaIbHOW TOYKH HAXOAUTH 3aKOH JIBH)KCHHS
MaTepualbHON TOUKU. POPMYIUPOBATH TEOPEMY O
CBSI3M TIEPBOOOPA3HON W TUIOMIAIM KPUBOJIWHEHHON
Tpanenuu. @opMyIHUpPOBATH ONpEEICHUE
omnpeAeNeHHoro uuTerpana. Mcnonbsiys popmyity
Hrrotona-JleiitGHuIa, HAXOAUTH ONpeeICHHBIN
WHTEerpal, miaomagy GUryp, orpaHnYeHHbBIX
JaHHBIMU JTUHUSAMH. Vcrosnb30BaTh onpeaeneHHbINd
MHTErpall IJisi HaXOX/IeHUs 00BEMOB Tel, B
YaCTHOCTH 00BEMOB TEJ BpPaIICHUS




I'nmasa 3
KoMmmiekcHbie 4uciia

13

MHO0X€ECTBO KOMIUIEKCHBIX
quCen

14

KoMrutekcHasi miocKoCTb.
TpuronomeTrpudeckas
(hopMa KOMIUIEKCHOTO
quclna

15

YMHOXEHUE U JAeTeHuE
KOMIUIEKCHBIX YHCEII,
3allMCaHHbIX B
TPUTOHOMETPUUECKOHN
¢dbopme. Kopens N-it crenenun
13 KOMIUIEKCHOTO YKcia

16

Pemenue anrebpanyeckux
YpPaBHEHHUI HAa MHOXKECTBE
KOMIIJICKCHBIX YHCEl

Kontponbsnas pabora Ne 4

DopMyIUpPOBATH ONPEAEICHUS KOMILIEKCHOTO
qucia, apuhMETHICCKUX JEHCTBUH C
KOMILIEKCHBIMH YU CJIaMU, 1eHCTBUTENILHON U
MHUMOH 4acTed KOMIIJIEKCHOT'O YMCIIa,
anrebpandeckoil GOpPMBI 3aITUCH KOMITIIEKCHOTO
Yyyciaa, MOYJIsl KOMILIEKCHOTO YUCia U €ro
aprymeHTa, COHpSI)KéHHI)IX KOMIIJICKCHBIX YHCECII.
BreimonHsaTe apudmernueckue AeCcTBHS C
KOMIUIEKCHBIMU yuciaaMu. Haxoauts
,HCP'ICTBI/ITGJIBHyIO 1 MHUMYIO 4aCTU KOMILJICKCHOT'O
4yyciaa, MOLyJIb KOMINIEKCHOIO YKCIIa U €ro
apryMeHT, KOMIIJIEKCHOE YHUCIIO, CONPSIKEHHOE K
nanHomy. @opmynupoBars onpeaeneHue
TPUTOHOMETPHYECKOH (HOPMBI 3aITUCH
KOMILIEKCHOTr0 yucia. M300paxarh KOMIJIEKCHBIE
yuclia Ha KOMILIEKCHOH miockocTd. Haxonute
KOMIUIEKCHYI0 KOOpAuHaty yucia. [IpeacraBisars
KOMIUIEKCHOE YHUCJIO B TPUTOHOMETpUUYECKOH (opme.
Brimonusate YMHOKEHHUC, JCJICHUEC U BO3BCACHUC B
HaTypaJbHYIO CTEIEHb KOMIUIEKCHBIX YHCEI,
3allMCaHHBIX B TPUTOHOMETPUUECKO popme.
HpI/IMeHHTB KOMILJIICKCHBIC YK CJia IS pCIICHUA
anredpanvecKux ypaBHEHHI, B YaCTHOCTH,
KBaJpaTHBIX YPAaBHEHUH C I€HCTBUTEIbHBIMU
K03hPUIIMEHTAaMH U OTPUIIATETbHBIM
JUCKPUMHUHAHTOM. POpMYIIHPOBATH OCHOBHYIO
TeopeMy anreOphl.

I'naBa 4
DIJIeMEHTHI TEOPUU
BEPOATHOCTEN

25

17

DneMeHTbl KOMOMHATOPUKHU
n 6unoM HprotoHa

18

AXCUOMBI TEOpUH
BEPOSATHOCTEH

19

YcnoBHas BEpOSITHOCTD

20

HezaBucumMebie cOOBITHS

®opMynUpOBATH ONpPEEIEHHUSI HECOBMECTHBIX
COOBITHIA, 00BETMHEHNUS U TTepeceueHHs COOBITHIA,

JoToaHeHus coobrtus. Mcnons3ys popmyny
BEPOSITHOCTH O0BEMHEHUS IBYX HECOBMECTHBIX
coOBITHH, (hOPMYITY, CBSI3BIBAIOIILYIO BEPOSTHOCTH

00beIMHEHHUS U TepeceueHus IByX COOBITHH,

bopMy1y BEpOATHOCTHU JIOTIOJHEHHUS COOBITHS,

HaxOJIUTh BEPOATHOCTH COOBITHH.




21 CrnyuaiiHas Benu4uHa 2 DopMyJIHPOBAThH ONPEECICHUS 3aBUCUMBIX U
22 Cxema bepnyim. 3 HE3aBUCUMBIX COOBITHI, YCIOBHOHN BEPOSATHOCTH.
bunomuansHoe Hcnonp3ys TeopeMBbI O BEPOSITHOCTU NEPECEUECHUS
pacnpejeneHune JIBYX 3aBUCHUMBIX U HE3aBHCHMBIX COOBITUH, TEOpEMY
23 XapakTepuCTUKHU 3 0 BEPOSITHOCTHU IIEPECEUECHHS HECKOIbKHUX
CIy4aifHOHN BeIUYUHBI HE3aBUCUMBIX COOBITHI, HAXOAUTh BEPOATHOCTH
24 | Maremartndeckoe OXHUIAaHUE 3 coObITHii. Pacmio3naBarth BCPOSITHOCTHBIC
CYMMBI CIyYaiiHBIX BEIHYNH 9KCIEPUMEHTBI, OIIMCBHIBAEMBIE C TIOMOIIBIO CXEMBI
KonTposnsHas padora Ne 5 1 bepuynnu. Haxoauts BEpOATHOCTh COOBITHS,
COCTOSIIEr0 B TOM, YTO B cXxeMe bepHyuin ycnexom
3aBEPIUIMTHCS JAHHOE KOJIUUYECTBO UCIIBITAHUN.
®@opmMyaUpOBATh ONIPENEICHUS CIyYallHOU
BEJIMYMHBI U €€ MHOXECTBA 3HaUeHuU. s
CIy4ailHOW BEJIWYUHBI C KOHEYHBIM MHOXECTBOM
3HAUYCHUH (POPMYIHPOBATH ONPECIICHHS
pacrnpeaeneHus ciiydaiHON BEIMYUHBI U €€
MareMaTuyeckoro oxuaanus. Haxonuts
MaTEMaTUYECKOE OKHUIaHUE CIIyYallHOM BEIMYHHBI
no e€ pacnpeaeneHuto. Micnonb30BaTh BEIBOABI
TEOpHUH BEPOATHOCTEN B 3a7]a4ax ¢ MPaAKTUUYECKUM
KU3HEHHBIM COJEPKaHUEM
I'maBa 5 11
IloBTOpEHUE
25 | O nosBJIEHMU NOCTOPOHHUX 3
KOpHEHN U MoTepe pelIeHuil
YpaBHEHUU
26 OCHOBHEIE METOIbI 4
pelIeHUs] ypaBHEHUN
27 OCHOBHEIE METOIEI 3
pELIeHHs] HEPABEHCTBA
Kontponbnas pabora Ne 6 1
IToBTOpEHME M cHUCTEMaTU3ALMS 49
y4eOHOro Martepuana
28 IToBTOpEHME 1 48

CHUCTeMaTH3aIus y4eOHOTO
Martepuaiga 3a Kypc anreOpsl




U HadaJl MareMaTu4cCKOIo

aHanusa
HrtoroBast KOHTpoOJIbHAA 1
pabora
Moayab «I'eomeTpus»
Ne Conep:xkanue yueOHOr0 KoaunuecTBo XapakTepucTHKAa OCHOBHBIX BHI0B
MaTepuaJia 4yacoB AeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBbIX
e CTBMIN)
I'masa 1 16 OnuceIBaTh NOHATHUSA: IPSAMOYTOJbHAS CUCTEMA
KoopauHatel 1 BEeKTOpPHI KOOpPJMHAT B IPOCTPAHCTBE, KOOPAUHATHI TOUKH,
B IIPOCTPAHCTBE BEKTOP, COHAIPaBJIEHHbIE U TPOTUBOIOI0KHO
1 JlekapTOBBI KOOPMHATHI 2 HalpaBJIEHHbIE BEKTOPHI, NapajUlebHbII MepeHoc Ha
TOYKH B IPOCTPAHCTBE BEKTOp, CyMMa BEKTOPOB, 0a3uc, KOOPAMHATHI
2 BeKTOpHI B IPOCTPaHCTBE 2 BEKTOpa B 0asuce, TOMOTETHS ¢ KOdP(HUIHEHTOM
3 Cii0o’XeHU€e W BBIUMTAHUE 2 paBHBIM K, YToJ MEXAY BEKTOPpaMHU.
BEKTOPOB DopMynIHpOBaTH ONPEEICHHS: KOJUIMHEAPHBIX
4 YMHOXEHHE BEKTOPa Ha 3 BEKTOPOB, PaBHBIX BEKTOPOB, KOMILIAHAPHBIX
gucio. [omorerus BEKTOPOB, Pa3HOCTU BEKTOPOB, IPOTUBOINOIOKHBIX
5 CKaISIpHOE TIPOM3BE/ICHIE 3 BEKTOPOB, IPOU3BEECHUS BEKTOPA U YUCIIA,
BEKTOPOB CKaJISIPHOE IIPOU3BEACHUE IBYX BEKTOPOB,
6 YpaBHEHHE ILIOCKOCTH 3 ypaBHeHue purypsl. DopMyaupoBaTh CBOWCTBA:
KonTponbHas pabota Ne 1 1 CYMMBI BEKTOPOB, YMHOKEHUS BEKTOPa Ha YUCIIO,

TOMOTETHH, CKAISIPHOrO Mpou3BeAcHUs. JloKa3bIBaTh
(bopMyJIbl: pacCTOSIHUSA MEXIY ABYyMs TOYKaMu (C
3aJlaHHBIMU KOOpAMHATaMu), KOOPJUHAT CepeaHHBI
OTpe3Ka, KOOPAMHAT TOUYKH, AEIAIIEeH OTPE30K B
JAHHOM OTHOILEHHH, KOOPJUHAT CYMMBI U Pa3HOCTH
BEKTOPOB, CKAJISIPHOTO MPOU3BEICHUS JBYX
BEKTOPOB, ISl BBIYMCIEHHUS KOCUHYCA YIila MEXKIY
JIBYMsI HEHYJI€BBIMU BEKTOPaMHU, PaCCTOSIHUSA OT
TOYKH JI0 IJIOCKOCTH. DOpMYIHpOBATH U
JTOKa3bIBaTh TEOPEMBI: O KOOPAMHATAaX BEKTOpa (IIpU
3aJlaHHBIX KOOPAMHATAxX €ro Hayajua ¥ KOHIa), O
KOJUTMHEAPHBIX BEKTOPax, 0 KOMITAHAPHBIX
BEKTOPax, O Pa3JIOKEHUHU BEKTOPA IO TPEM
HEKOMIUIAHAPHBIM BEKTOpPaM, O CKaJIsIpHOM




IIPOU3BEJICHUH JIBYX IIEPIICHIUKYIIAPHBIX BEKTOPOB,
00 ypaBHEHUH MIIOCKOCTH, O BEKTOPE
NEPIECHIUKYJIIPHOM JAHHOH IUIOCKOCTU. [IpuMensaTh
U3YUYCHHBIE ONPE/ENICHUs], TEOPEMBI U (HOPMYJIIBI K
pELICHUIO 3a1a4

I'maBa 2 29
Tena Bpauienus
7 Hunuaap 3
8 KoMOunanum nunuHapa u 2
PU3MBI
9 Konyc 3
10 VY ceu€HHBIN KOHYC 2
11 KomOunanuu konyca u 3
NUpaMUIbI
KonTponpnas pabora Ne 2 1
12 | Cdepau map. YpaBHeHue 2
cdepbl
13 | B3zaummHOeE pacmoJIOKeHHE 3
cdepsl U IIIOCKOCTH
14 MHoOrorpaHHukH, 2
BITMCaHHBIC B chepy
15 MHoOrorpaHHuku, 2
OTIMCaHHBIE OKOJIO CepBl
16 | Tena BpaieHus, BIUCaHHbIE 2
B cepy
17 | Tena BpalieHusi, OMCaHHbIE 3
oxoJ10 chepsl
KonTponbsnas pabora Ne 3 1

OnuceIBaTh MOHATHS: IHJIMHIP, OOKOBas
MOBEPXHOCTh LIMJIMH]Ipa, 00pa3yromas HUJINH]Ipa,
MOBOPOT (DUTYPBI BOKPYT MPSMOW Ha JaHHBIN yTOJI,
TEJIO BPAIlleHHUsI, 0CEBOE CEYCHUE UIUHPA,
pa3BepTKa LWIMHAPA, KacaTeJdbHasl IIOCKOCTh K
HUIUHIPY, OOKOBasi MOBEPXHOCTh KOHYCA, OCEBOE
CeUeHHE KOHYyCa, pa3BepTKa KOHYCa, yCEUCHHBIN
KOHYC, YCEUCHHAs NUPaMuIa, ONMCaHHAas BOKPYT
YCEUEeHHOT0 KOHYyCa, yCeUeHHas MUpaMu/ia,
BIIMCAaHHAs B YCEUCHHBIN KOHYC, (hUTypa KacaeTcs
chepsl, chep, Kacarouuxcs BHSITHUM 00pa3oM U
BHYTpPEHHUM 00pazom. DopmyaupoBaTh
OTpeeeHUs: IPU3MBbI, BIMCAHHOW B IMJIMHJP,
MPU3MBI, OTTMCAHHOW OKOJIO IMJIMHAPA, TUPAMUIBI,
BIIMCAaHHOW B KOHYC, TMPAMHbI, ONIMCAHHON OKOJIO
KOHYca, cepsl U mapa, a TakKe UX 3JIEMEHTOB,
KacaTelbHOH MIIOCKOCTH K cpepe, MHOTOTpaHHUKa,
BIIMCAHHOTI'O B C(bepy, MHOTr'OrpaHHuka, OIITMCaHHOTI'O
0KO0JIO cdephl, MUINHIpa, BIUCAaHHOTO B chepy,
KOHYCa, BIIUCAHHOTO B Cepy, yCEUCHHOT0 KOHYcCa,
BIIMCAHHOTO B c(epy, LUIMHJPA, OMHCAHHOTO OKOJIO
cthepsrl, KOHyCa, OMMMCAaHHOTO OKOJIO CepHI,
YCEUYEHHOTO KOHYCa, OMMUCAHHOTO OKOJIO C(EepHl.
JlokassIiBaTh (POPMYIIBL: TUIOMAAN OOKOBOM
NOBEPXHOCTH LMUJIUH]PA, TUIOMIAAN TOJTHOM
MOBEPXHOCTU LMJIMH]IPA, TIOMIaAn OOKOBOM
IIOBEPXHOCTH KOHYCA, IJI0Ia U O0KOBOI
MTOBEPXHOCTH YCEUEHHOTO KOHYyca. PopMynnpoBaTh
U JI0Ka3bIBAaTh TEOPEMBI: 00 ypaBHEHUU chepsl
JaHHOTO pajuyca ¢ IIEHTPOM B JJaHHOH TOUKE, O
KacaTelbHOH IUIOCKOCTH K cpepe U CIeICTBHE, O




MpsSIMOM, KacaTeNbHOU K cdepe, 0 CyIeCTBOBAHUHU
cdepsl, ONMUCAHHON OKOJIO IIUIUHIPA, O
CYIIECTBOBaHUU cephl, ONMMCAaHHON OKOJIO KOHYCa,
0 CyLIECTBOBAHUM CPepbl, ONUCAHHOI OKOJIO
YCEUEHHOI0 KOHYCa, O LIWIMHJIpPE, ONHCAHHOM OKOJIO
c(epbl, 0 CylIECTBOBAaHUHU CEphl, BIUCAHHOH B
KOHYC, 00 yCEUEeHHOM KOHYCE, OIMCAHHOM OKOJIO
coepsl. [IpuMeHATh U3yUeHHBIE OTpEeIeHNUs,
TeopeMbl U (OPMYJIBI K pEHICHUIO 33/1a4

I'maBa 3 O0BEMBI TeuI. 17 OnuceIBaTh MOHATHS: IIAPOBOM CIIOH, IIapOBOH
[Inomane chepwl cextop. PopMyIHpOBaTh ONpeIeeHnus: 00beM Tena,
18 | O6wem Tena. opmysl s 3 IJI0IaIM TOBEPXHOCTH 1mapa. /loka3piBaTh
BBIUUCIICHUs 00BEMA ¢dbopmynbl: o0beMa MpU3Mbl, 00beMa TUPaAMHUABL,
MIPU3MBI o0beMa yceueHHOW MUpaMuIbl, 00beMa KOHyca,
19 | ®opmynsl A BBIYHUCIEHUSA 5 o0beMa yCceueHHOro KoHyca, 00bemMa HHIMHAPA,
00BEMOB MUpPAMHUJIBI U o0bpeMa mapa, o0bEma Tena BpalieHus, oobema
yCeuEHHOM MUPaAMU JTbI IIAPOBOTO CEKTOPA, CJIOS M CETMEHTA, IJIOIIAIN
KonTponbsnas padora Ne 4 1 cdepsl, mIomaan chepruueckoil YacT MOBEPXHOCTH
20 OOBEMBI Te BpalleHUS 5 IapOBOTo cerMeHTa. [I[puMeHsaTh N3ydeHHbIE
21 [Tnomans chepsnr 2 OTIPE/ICIICHUS, TEOPEMBI U (POPMYJIIBI K PEIICHH IO
Kontponbnas pabora Ne 5 1 3a1a4y
[ToBTOpEHME N 8
cucremMaTu3anus y4eoOHoro
Marepuaia
22 [ToBTOpEHUE U 4
cUCTeMaTu3alus y4eOHOro
MaTepHana 3a Kypc
MJIaHUMETPHH
23 [ToBTOpeHUE M 3
CHCTeMaTH3alus y9eOHOTO
MaTepuana 3a Kypc
CTEpeoMeTpun
Kontponbnas pabora Ne 6 1




KanennapHo-teMaTn4eckoe INIAaHMPOBAaHHE Kypca «AJirebpa H Havyaja MaTeMaTH4YeCKOro aHAIu3a» YTiIy0JIeHHbIl ypOBeHb
s 10-11 kinaccos ( YMK A.T'.Mep3ask,/1.A.Homuposckuii,B.M.IoJisikoB)

Tumns! ypoKkoB B IpejiaraeMoM BapraHTe KaJleHAapHO-TEMATHIECKOTO TIJIAHUPOBAHUS OTIPEIEIICHBI YCIOBHO.

ITpu 0003HAYCHUU TUTIOB YPOKOB UCIOIB30BAHBI CIICAYIOIIUE COKPAIICHUS:
HoB. — ypok u3yueHwust HOBOTO MaTepHaa;

Ip. — ypOK KOMITJIEKCHOTO IPUMEHEHUS 3HAHHIA;

OC — ypok 0000IIIEeHHs, CUCTEeMAaTH3aIUH;

KonTp. — ypok KOHTpOJIs, OLIEHKH U KOPPEKIIUK 3HAHUM;

KoM0. — KoMOMHHUpPOBaHHBINA YPOK.

10 kmacc
Ne Tema T | [Inanupyembie pe3ynbTaThl U yPOBEHb YCBOCHHUS Conepxanue ypoka
/o | m| ypoka n | IpeamerHsie MeranpeaMeTHbIC YHUBEPCATbHBIC
T i yaeOnbie gercTBus(Y Y /)
/ y
p
0
K
a
IMoBTOpeHune Kypca anredpsoi 3a 7-9 kiacenl (2 yaca)
1 1| Muoxecr | O | ymeTh 0600IIaTh M CHCTEMATH3UPOBATH 3HAHMS 110 MPOHACHHBIM | KOMMYHHKaTHBHBIC:ONIPEIEIATh Ted | MHOKECTBO, IMOAMHOMECTBO, SJIEMEHT
BO C | TemaM M KCIOJIB30BATh UX IIPU PELICHUH IPUMEPOB U 3a/au. U (GYHKUMH YYaCTHHKOB, CIIOCOOBI | MHOXKECTBA, MYCTOE MHOXECTBO, PaBHbIC
B3aMMOJICHCTBYS; IIAHUPOBATh OOIME | MHOXKECTBA, KpyrHm Oiijepa, pa3HOCTh
crocoObl  paboThl;  OOMEHHMBATHCS | MHOXKECTB, JOIMOJHEHHE JI0 MHOXECTBA,
SHAHUAMU MEKAY YICHAMU I'PYIIIBI JJId | YKUCJIIOBBIE MHOXKECTBA, MEPECCUYCHUE U
IpUHATHSA 3(P(EKTUBHBIX COBMECTHBIX | O0BbEIMHEHUE
2 2| Ksagpara | O pelieHuii. Pemienue xBapaTHOTO ypaBHEHUS,

I8(5 C
ypaBHEHU
s
Ksagpatu
yHast
GbyHKIHS.
Ksan-
paTHbIC
He-
paBeHCTBa

PerynsrusHble: hopMHUpOBATH 11€IEBbIE
YCTQHOBKM y4YeOHOH JIesITENBEHOCTH,
BBICTpanBaTh MIOCJICI0BATEIEHOCTD
HEOOXOMMBIX OIIEPALU.
[To3HaBaTembHbIC: OCYLIECTBIISTH
CpaBHEHHE ¥ KIACCHPUKAIMIO IO
3aaHHBIM KPUTEPHSIM.

JIM9HOCTHBIE Pe3yIbTaTHI:
(opMHpOBaHHE LENEBEIX YCTAHOBOK
y4eOHOM JesITeTbHOCTH;

Teopema Buera, Teopema, oOpaTHas
Teopeme Buera, OukBagpaTtHoe ypaBHe-
HHE; IIOCTpOeHUE Tpadurka KBapaTHIHON
¢yHkMH, npeodpasoBanue rpaduka;
KBaJpaTHOE HEPABEHCTBO, PEIICHUE
KBaJIpaTHOTO ypaBHEHUS




(hopMupoBaHNEe HaBBHIKOB OCO3HAHHOTO
BEIOOpa  Hambonee  APPEKTHBHOTO
crioco0a perneHus;

(hopMHEpOBaHUE YCTOHINBON
MOTHBAIIUH K TIPOOIEMHO-TIONCKOBOI
JEeATEIbHOCTH

Pacumperme CBe/IeHUI 0 MHOKeCTBaX ,MaTeMaTﬂ'{eCKOﬁ JIOIHKe

U pyuknuax(18y4)

3 |1 | Muoxec | H | popmupoBaThyMeHHA0NEPHPOBATHIOHATHAMIMHOXKECTBA, e Jluunocmuwie:OpMHUPOBATHUHTE MHO€eCTBO,2JIEMEHTMHOKECTBA, Xapa
TBa.Omne | 0 | MEHTAaMHOKECTBA,ITOAMHOKECTBA,COOCTBEHHOTOITIOIMHOKECTB PECKI3Y e HHIOTEMBIIIKETAHHETID KTEPHCTHIECKOSCBONCTEO, IOIMHONKE
9
anMuHa | B | a;HaXOJMThIIEpecedyeHne,00beInHe- .. N
pan > A p ) A HMEHSITHIIPUOOPETEHHBIC3HAHU S CTBO,JHarpaMMBIDiiepa,cOOCTBEHHO
JIMHOKE HHUE,pa3HOCTEMHOKECTB, IJUTIOCTPHPOBATHPE3YIbTATITUX
cTBaMu onepanuii ¢ HOMOIIBIO AuarpamMM Difepa HyMCHI. eIOJIMHOMKECTBO, lIepeceenHe,00be
H03Ha6ameﬂbele.'Q)OpMI/IpOBaTbH I/IHCHI/ICMHO)}(GCTB,pa:’)HOCTLMHO)KeCTB
peACTaBICHUSO0UACSIX HIOMETOIaX
MaTeMaTHKAKAaKOOyHHUBEPCATHEHOM
SI3BPIKCHAYKUUTEXHUKHU,0CPEACTBEM
OJICJTUPOBAHUSSIBIICHHHUTIPOIIECCO
B.
4 |2 Koneun | H | BnagersnoHATHSIMA: KOHEYHOEMOECKOHEYHOEMHOMXKECTBA, KO Jluunocmubie: $hopMHpOBaTH KOHEUHOe MHOKECTBO ,KOJHYECTBO
BIEUOECK | O | JMYECTBODIEMEHTOBKOHEYHOTIOMHOKECTBA, B3aHMHOOIHO3H yMeHHe (hOpMyTHPOBATS SIEMEHTOR KOHEUHOIO MHOKECTRA
OHEYHBI | B | aYHOECOOTBETCTBHUE,CPaBHCHUEOCCKOHCYHBIXMHOXKECTB,PaB ’
.. COOCTBEHHOC MHCHHUE. OCCKOHEYHOE
€MHOKE HOMOIIIHBIEMHO€CTBA,CUYETHRICMHOXKECTBA; () OpPMHUPOBATHY
CTBa MEHHE000CHOBBIBATb(OPM YTy BKIFOYCHH S - Memanpeomemuvie:hopMUPOBATH MHOKCECTBO,CpaBHCHNC
HUCKJTIOYCHUSI, IPUMEHSAThEE IIsIpelieHus13a1a4 YMEHHUAONPEAeIATELIIOHATHS,CO3/1a OeCKOHEUHBIX
BaTH00OO0IICHN, yCTAHABINBATHAH MHOKECTB,(OPMYTaBKITIOICHHUS -
AJOTHH,KITaCCU(PUITUPOBATD. UCKITIOCHU, B3AUMHO
OJIHO3HAYHOE
COOTBETCTBHE,PABHOMOIITHOEMHOXXE
CTBO,CYET-HOEMHOKECTBO.
5- | 3- | Beickaz | H | B1agerb0CHOBHBIMUIIOHATHAMUMATEMATHYE- Jhuunocmubie:popMupoBaTH MaremaTudeckast JIOTHKa, HICTUHHBIE
6 |4 | piBaHus | O | CKOMIOMKH;(OPMHPOBATEYMEHUATIPOBOANTEIIEMEHTAPHBIEO YMEHMSATIPE/ICTABIIATEPE3YIIBTAT YTBEPXKIACHUSL, JIOKHBIC YTBEPIKICHNUS,
horiepar; | B. | IepalurHaBBICKA3BIBAHHAMU,CTPOUTHTAOIUIIBINCTHHHOCTHT CBOEIIETEIIbHOCTH BBICKa3bIBaHUE, (DYHKIUS NCTUHHOCTH,
unHaaa | K | manpocreiiimuxnornueckuxBbIpakeHUI KOHBIOHKIIUS, JTOTHYECKAst OTICpaIIHs,
HMH 0 Memanpeomemnvie:popmuposars Ta0JIULA UCTUHHOCTH, AU3BIOHKLIUS,
M YMCHUSIOTIPEICIIATHIIOHATHS, CO3/1a MMILTHKAIS, SKBHBATEHTHOCT,
6 BaThOOOOIICHNS, yCTAHABINBATHAH

aﬂornn,maccmbnunpomn.

OTPUIAHUE, JIOTHIECKOEC BBIPAXKCHUE,
JIOTUYCCKH 3KBHUBAJICHTHBIC
BBICKA3bIBAHUS, BBIPAKCHUA
TOXACCTBCHHO UCTUHHBIC, 3aKOH
HCKIIIOUYCHHUA TPETHETO.




7- | 5- | llpenqukar | H | Brnanets monsTHeM mpeaukarta; GOpMHPOBATh YMCHUS JInaHoCTHBIE: (POPMHUPOBATH [IpenukaT, paBHOCHIBHBIC IPEIUKATHI,
8 | 6 | &L 0 | pasbsACHATH CMBICI ONEPALUi HAJI IIPESIUKATAMH, CTPOUTH LEJIOCTHOE MUPOBO33PEHHE, TOXJIECTBEHHO UCTHHHBIN MPEIUKAT,
Omepauy | B. | BBICKa3bIBaHHS C IIOMOIIBIO KBAHTOPOB OOLTHOCTH COOTBETCTBYIOILEE COBPEMEHHOMY TOXJIECTBEHHO JIOMHBIN MPETUKAT,
W HajJ K | cymecTBoBaHHs, pacIio3HABATh BUIIBI TEOPEM. YPOBHIO Pa3BUTHS HAYKH. KOHBIOHKIWS IPETUKATOB, IN3BIOHKIINS
npenukaT | o MeranpeaMeTHble: GOPMHPOBATH NPEeIUKATOB, IMIUTHKALHS TPEAUKATOB,
aMH. M YMEHUSI OTIPENIeIIATh IOHSATHUS, 9KBHUBAJICHTHOCTb IIPEIMKaTa, OTPULIAHUE
Bunst 0 co3/1aBaTh 0000IIEHNS, YCTAHABINBATE | MPEAUKATa, KBAHTOP OOIIHOCTH, KBAHTOP
TeopeM aHaJIOTUH, KJIACCU(HULIUPOBATS. CYLIECTBOBaHUSI, YCIOBHE TEOPEMBI,
BBIBOJ] TEOPEMBI, B3aUMHO OOpaTHBIE
TeopeMsl, psiMasi, oOpaTHas TeopeMa,
JIOCTaTOYHOE yCJIOBHE, HE00X0MMOe
YCIIOBUE, IIPOTHBOIIOJIOKHBIE TEOPEMBI.
9 | 7 | Kourpoms | II [TpoBepKa 3HAHKN, YMEHHH 1
Hasl p. HaBBIKOB 10 TEME
pabota Ne
1.
1 | 8- | ®ynkuus | H | CucreMaTi3upoBaTh OCHOBHbIC CBECHHS O QYHKIIMAX, JInanoctHble: popMupoBath nHTEpec K | OyHKUUS, yHKIHOHAIbHAS
0-|11 |wmeé 0 | dhopmHpOBaTh YMEHHE HAXOAUTH 00JIACTh ONPEICIICHUS W3YYECHUIO TEMBI U JKeJIaHHE 3aBUCHMOCTb, 00JIaCTh OTIPEIENICHUS
1 | 0 | cBoiictBa | B. | ¢yHKIMH, 00ACTh 3HAUCHNUH (QYHKIUH, HYJIU (QyHKLIUH, MIPUMEHSATH NPHOOpEeTEHHbIE 3HaHUS U | (pyHKUUH, 00JacTh 3HAUCHUH (QYHKIMH,
2 K | IPOMEXYTKH 3HAKOMOCTOSHCTBA, HANOONBIICe U HAMMEHBLICE yMeHusl. MeTanpeMeTHbIC: CIOPBEKIINS, B3AUMHO OJJTHO3HAYHOE
0 | 3HaveHus GyHKUMH A1 GYHKUMIL, 38 JaHHBIX TpadUuecKu U (bOpMHUPOBATH YMEHUSI COOTHOCHUTH COOTBETCTBHE, OMEKLUS, (PYHKLHS
M | aHaTUTHYECKH, HCCIeI0BaTh QYHKIUIO Ha YETHOCTD U CBOM JCHCTBHS C INTAHUPYEMBIMU [upuxiie, HanOoplee 3HaYCHHE
0 | HEYETHOCTS. pe3yJIbTaTaMH, OCYIIEeCTBIISATD (yHKINY, HAaMEHbIIEee 3HAUCHUE
KOHTPOJIb CBOCH IESATEINEHOCTH B ¢byHKuuy, yétHas QyHKOMS, HeUETHAS
rpoLecce JOCTHXKEHUS Pe3yJIbTaTa, (hyHKIMA, CBOHCTBA YETHOH (HyHKINH,
OTIPENIeNIATH CIIOCOOHI IeHiCTBHI B CBOMCTBA HEUETHOM (DYHKIINH.
pPaMKax NpeIOKEHHBIX YCIOBUH 1
TpeOOBaHuil, KOPPEKTUPOBATH CBOH
JCUCTBHSI B COOTBETCTBHH C
M3MEHSIOLIEHCS CUTYyaIueil.
111 IMoctpoe | H | ®opmuposars ymenus ctpouts rpaduxu ¢pynkunit y =f (kX) ny | JlnanocrHsie: popMuposats uHTEpec K | [locTpoenne rpaduka GpyHkunn y = f
3- | 1- | mme o | =f(kx+a)+h,y=Ff(x|])+buy=|f(X)], ecnmu u3Becrer rpaduK | H3y4EHHIO TEMBI U KETAHUE (kx), cxatue rpaduka Gyakiun y = f(x)
1 |1 | rpadpukos | B. | pyskimuy = f(X). MIPUMEHSTH NPUOOPETEHHBIE 3HaHUS U | B K pa3 K OCH Op/IMHAT, pacTsDKEHHE
4 | 2 | dyskomii | K yMeHus. MeTanpeMeTHbIe: rpaduka pynkunu y = f (x) B 1 k pa3 x
¢ moMouip | 0 (hopMHpOBATH YMEHHS COOTHOCHTH OCH OpJIMHAT, TOCTpOeHUE rpadurka
10 M CBOMU ACUCTBUS C INIAHUPYEMBIMU ¢ynkun y = f (—X), cCHUMMeTpus
reomerpu | O pe3yibTaTaMy, OCYIIECTBISTh OTHOCHUTEJIBHO OCH Op/IMHAT, TOCTPOCHHE
YEeCKUX KOHTPOJIb CBOCH JISSTEIIBHOCTH B rpaduka pyukuuu Y = f (|X|), nocrpoerne
npeobpas MpOILIECcCe AOCTHKEHHS pe3yIbTaTa, rpaduka yukimu y = |f (X))
OBaHUN OTIPENIeNIATH CIIOCOOHI ICHCTBHI B

paMKax MpeaIoKeHHBIX YCIOBUI 1
TpeboBaHuUil, KOPPEKTUPOBATH CBOU




JIEHCTBHS B COOTBETCTBHH C
HU3MEHSIIOIIENCS CUTYallei.

1 |1 | O6parnas | H | ®opmupoBaTh yMEHHUS ONEPUPOBATH MOHATHAMHI 00paTHMON JImaHOCTHBIE: (OPMHUPOBATH YMEHUE O6parumast pyHKINS, B3AHMHO 0OpaTHbIE
5- | 3- | dyHKIMA | 0 | GYHKIWH, B3aMMHO OOpaTHBIX (QYHKIIUI; IPUMEHSTH CBOHCTBA (hopMmynHEpoBaTh COOCTBEHHOE MHEHHE. | (DYHKIIHH, CBOMCTBA B3aUMHO 00OPaTHBIX
1|1 B. | B3aUMHO 0OpaTHBIX (WYHKIWHA; HAXOAUTH (PYHKITHIO, 00paTHYIO MertanpenmMeTHble: GOpMUPOBATH (hyHKuHi, oOpaTHas (yHKIHA.
6 | 4 K | JaHHOML. YMEHHS OIPENEINIATh HOHSTHS,
0 co37aBaTh 0000IICHNUS, YCTAHABINBATh
M aHaJIOTUH, KJIACCU(PHUIIUPOBATH,
6 CaMOCTOSATENIBHO BBIOMpPATh OCHOBAHUS
U KpUTEpUH IS Kilaccudukanum
1 |1 | Meroxn H | ®opMupoBaTs yMeHUE peniaTb HEPABEHCTBA METOIOM JIndyHOCTHBIE: pa3BUBATh HABBIKU HemnpepbiBHas KpuBasi, HeIpepbIBHAS B
7- | 5- | uHTEpBaN | O | MHTEPBAJIOB. CaMOCTOATENbHON paboTHI, aHAIN3a KaX/101 Touke 06JacTH ONpeaesIeHHs
1|1 |oB B. cBoeil paboThl. MeTarnpeaMeTHBbIE: (yHKIMS, pa3pbiB GYHKIIMU B TOYKE,
9 |7 K (hopMHupOBaTH yMEHHE Pa3BUBATh TeopeMa O HeNIPEPHIBHOM (DYHKIIMU Ha
0 MMOHMMaHHE CYITHOCTH MPOMEXYTKE, METOJI HHTEPBAJIOB,
M ITOPUTMHUYCCKHX MPEATTUCAHUH 1 TeopeMa O HeIPepbIBHOCTH (QYHKINU
0 yYMEHHE JICHCTBOBATh B COOTBETCTBUH C f(x)
TIPEATI0KEHHBIM aJITOPUTMOM. L 2(x)
2 |1 | Konrponp | I [IpoBepka 3HAHUIA, yMEHHIA U
0 | 8 | mas p- HaBBIKOB I10 TEME
pabota Ne
2
Crenennast ynxuus (219 )
21 | 1| Crenenna | H | ®opmupoBaTh yMeHHs pacno3HaBaTh CTEIEHHYIO JInuHOCTHBIE: GOPMUPOBATH Crenennas QyHKIUS ¢
1 O | GyHKIMIO ¢ HATYPAIBHBIM IIOKA3aTeIEM, CTPOUTH HHTEPEC K U3YUCHUIO TEMEL U HaTypaJIbHBIM IIOKa3aTEIIEM,
g’yHKHM i' rpaduK CTENEHHON (QYHKIIUH C HATYyPaIbHBIM JKeJlaHue NpUMEHATh CBOMCTBA CTENIEHHOW (yHKITUH C
Hatypans | o | [OKA3aTClEeM, NIPUMEHATE €€ CBOICTBA MpPHU PEIICHUU NproOpeTEHHBIC 3HAHUS U yETHBIM MTOKa3aTeneM, CBOMCTBA
HBIM M | 3a71a4 yMeHus. MeranpeaMeTHbIe: CTEMEeHHOUN (QYHKIIUU C HEUETHBIM
noxasaren | 0 dbopmMupoBaTh yMEHHE IIOKa3aTeJIEM.
e OMPEJIEISITh CIOCOOBI JEeHCTBUM
B paMKax IPeaI0KEHHBIX
yCIIOBUH U TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JIEHUCTBUS
B COOTBETCTBUHU C
H3MEHSIOIENCS CUTyallue.
22 | 2| Crenenna | H | ®opmupoBaTh yMEHUS paclio3HaBaTh CTENICHHYIO (DYHKIIHIO C JlrgHOCTHBIE: (OPMHUPOBATH YMECHUE CremneHHast GYHKIUS C TETBIM
o 0 | HenmBIM MOKa3aTeNeM, CTPOUTh Ipauk cTeneHHOH GyHKIMH ¢ 0OBEKTHBHO OILIEHUBATh CBOH TPy, MOKa3aTeJIeM, CBOMCTBA CTETICHHON
GyHKIUS | B. | IIeJIBIM [OKa3aTeseM, IPUMEHATh €€ CBOWCTBA IIPHU PEIIeHUH MeranpeaMeTHble: (GOPMHPOBATH (YHKIUH C LIENIBIM NTOKa3aTeIeM.
C LEJIBIM K | 3ajad. yMEeHHE KOPPEKTUPOBATh CBOU




rokasareia | o JCUCTBHS B COOTBETCTBHH C
eM M HU3MEHSIIOIIENCS CUTyalUe.
0
23- Ompeznene | H | ®opmupoBaTh yMeHHs ONepUpPOBATH MOHATUSIMH KOPHS N-i JInanocTHBIE: (POPMUPOBATH YMEHHE Kopens n-ii crenenu, 3HaK KOpHS n-i
25 HHE 0 | cremeHH, apuMETHIECKOTO KOPHS N-H CTENEHH, paclio3HaBaTh U | (hOPMyIHpPOBATH COOCTBEHHOE MHEHHE. | CTETICHH, paJliKajl, IOAKOPEHHOE
KOpHA n-il | B. | cTPOUTH rpaduK GyHKIUU MertanpenmeTHsle: popMUPOBATH BBIpa)KeHNE, KyOM4IeCKUil KOPEHb,
CTEeTIEHH. | K YMEHHS OIPEACIIATH OHATHS, apuMeTHIECKHI KOpEHb N-H CTENEHH.
OyHKINSA | O 3 co3/1aBaTh 0000IICHNS, YCTAHABINBATH
y M LYy = \/; o aHaJIOTUH, KJIAaCCU(HUINPOBATE.
6
26- Cpoiictea | H | ®dopmupoBarh ymMeHust JOKka3bIBaTh CBOWCTBA KOPHS n-i cTeneHH, | JIMUHOCTHBIE: pa3BUBaTh CBoiicTBa KOpHS N-# CTENEHH.
28 KOpHS N-i | O | NMPHUMEHSTH 3TH CBOMCTBA [UIA pPEIIeHH 3a/1a4, IPeoOpa3oBhIBaTh | MMO3HABATEIBHBIN HHTEPEC K
CTCIICHU B. BBIpAXXCHUS, COACPKAIINEC KOPHU N-# CTEIEeHH. MaTCMaTUKeE.
K MeranpeamMeTHsie: OPMHPOBATH
0 YMEHHS YCTaHaBIIMBATH IIPHYMHHO-
M CJIC/ICTBEHHBIE CBSI3U, CTPOUTH
0 JIOTHYECKOE PACCYkKICHUE,
yMO3aKJItoueHne (MHIyKTUBHOE,
JeTyKTUBHOE M 110 aHAJIOTHH) U A€JaTh
BBIBOJIBL.
29 Koutposs | IT [IpoBepKa 3HAHUI, yMEHHH U
Hadt p: HABBLIKOB 110 TEME
pabora Ne
3
30- Crenens ¢ | H | ®opmupoBars yMeHHs ONEPHPOBATH IOHITHEM CTEIIEHH C JInqHOCTHBIE: (POPMHUPOBATH YMEHHUE CreneHb ¢ palMOHAIBHBIM I10Ka3aTeNEM,
31 panuoHall (6] palrOHAJIbHBIM ITOKA3aTECJICM, TOKA3bIBaTh U IPUMCHATH IUTaHUPOBATH CBOU JleﬁCTBPISI B CTCIICHHAas (byHKLII/If{ C pallMOHAJIbHBIM
bHBIM B. | CBOWCTBA CTEIEHH C PAIIOHAIBHBIM ITOKA3aTeNeM, COOTBETCTBHUHM C yYCOHBIM 33/IaHHEM. MOKa3aTeJieM, CBOWCTBA CTETEHH C
nokasaTes | K | nmpeoOpa3oBbIBATh BHIPAKEHHMS, COAEPIKAINE CTEIICHH C MertanpeametHsie: popMHUPOBaTH palMOHaIbHBIM [T0Ka3aTeleM.
em u eé 0 | palMOHaJIBHBIM MTOKA3aTEIIEM. YMEHHS YCTaHABIUBATh TPUYNHHO-
CBOWCTBa | M CJIC/ICTBEHHBIE CBSI3U, CTPOHUTH
0 JIOTUYECKOE pacCysKAeHHE,
YMO3aKIItoueHNe (MHIYKTUBHOE,
JeTyKTUBHOE M 110 aHAJIOTHHN) U JeJaTh
BBIBOJIBL.
32- Wppammo | H | dopmupoBats ymMeHue peniaTh HppanuoHaIbHbIC ypaBHEHUS JInaHoCTHBIE: (OPMHUPOBATH BosBenenne obenx yacteil ypaBHEHHS B
34 HallbHBIE | O | METOIOM CJICACTBUH M METOJIOM PaBHOCHIIBHBIX IIEPEXOI0B. CIIOCOOHOCTH OCO3HAHHOT'O BBIOOpa 1 HEUYETHYIO CTENCHb, UPPALIMOHAIBLHOE
YpaBHEHH | B. TIOCTPOEHUS JalTbHEHIIIeH ypaBHEHHE, BO3BE/ICHNE 00eHX YacTen
s K HMHIUBHUIYaJIbHON TPaeKTOPHH. ypaBHEHUS B YETHYIO CTETICHb, TEOPEMBI O
0 MertanpeameTHsie: (HOPMUPOBATH PaBHOCWIIBHBIX TIEPEX0/1ax.
M YMEHHS CPaBHUBATh, aHATU3UPOBATH,
0 000011aTh TI0 Pa3HBIM OCHOBaHUSM,




MOJICIAPOBATH BEIOOP CIIOCOOOB
JIEeSITEILHOCTH.

35- | 1| Paznuunsr | H | ®opMupoBaTh yMeHHE pelIaTh HppalOHAIbHbIC YPABHCHUS JImaHOCTHBIE: (OPMHUPOBATH Merton 3aMeHbI TepeMEHHOH,
37 | 5| enpuémbl | 0 | METOZOM 3aMEHBI IEPEMEHHON U C HCTIOJIh30BAHUEM CBOMCTB CIOCOOHOCTH OCO3HAHHOTO BEIOOpA U HCTIONB30BaHIE CBOHCTB (DYHKIIHH,
- | pemenHus | B. | (QyHKUHMH, KOTOpBIE 334aI0T JIEBas U IIPaBasi YaCTH ypaBHEHHH. TIOCTPOEHUS JabHEHIIIeH KOTOpBIE 33Jaf0T JIEBas ¥ paBast YacTH
1| uppammon | k WHAUBUAYAIbHON TPAEKTOPHU. YpaBHEHUM.
7| ambHBIX o MeramnpenMeTHsie: HOpMHUPOBATH
YpaBHEHH | M YMEHUS CPaBHUBATh, aHAJIM3UPOBATb,
1 U ux 6 0000111aTh TT0 pa3HBIM OCHOBAHUSM,
CHCTEM MOJIEJIMPOBAThH BHIOOP CIIOCOOOB
JeSITETIbHOCTH.
38- | 1| Uppaumo | H | ®opmupoBaTh yMEHHE pelIaTh HPPAIIHOHATBLHBIC HEPABECHCTBA. JluHoCTHBIE: (POPMHUPOBATH YMEHHUS Teopembl 0 paBHOCHIIBHBIX
40 | 8| HambHBIE | O MIPECTABIATE PE3YIbTAT CBOCH npeoOpa3oBaHUIX HEPABESHCTB
- | HepaBeHC | B. JesTenbHOCTH. MeTanpeiMeTHbIE:
2| TBa K (hopMupoBaTh yMeHHE
0 0 KOPPEKTHPOBATh CBOU JICHCTBUSA B
M COOTBETCTBHUH C M3MEHSOLICHCS
0 CUTyaImen.
41 | 2| Kourpons | TI [IpoBepKa 3HaHUH, yMEHUH 1
1| mas p- HaBBIKOB 110 TEME
pabota Ne
3
Tpuronomerpuyeckue pynkuun (314)
42- | 1| Pagmanna | H | ®opMupoBats yMeHHS BBIPaXaTh paJlaHHYIO MEpy yIia B JInaHOCTHSBIE: (OPMHUPOBATH YMEHUE Pannan, pannanHast Mepa yriia, AJIHHA
43 | -| s mMepa 0 | rpaxycHOI Mepe u Ha00OpOT, yCTaHABINBATH COOTBETCTBHUE 00BEKTHBHO OLICHUBATD TPYH IyTH OKpY>KHOCTH panuyca R,
2| yrna B. | MEXIy TOYKaMH €IMHUIHON OKPY>KHOCTH U YIIIaMH TIOBOPOTA. OJHOKJIACCHUKOB. MeTamnpeAMEeTHBIE! coJieprKalleil o paguaH.
K (hopMupoBaTh yMEHHE BUIETh
0 MaTeMaTHYECKYIO 3a/a4y B KOHTEKCTE
M poOIEeMHOM CUTyaluu B APYTUX
0 JNUCUUIIMHAX, B OKPY>KaIOIEl KU3HHU.
44- | 3| Tpurono H | ®opMupoBars yMeHHUs ONIEPUPOBATH NOHATUAMHU JlnaHOCTHBIE: (POPMHUPOBATH YMEHHUE Kocunyc yrina noBopora, cuHyc yria
45 | - | meTpuyec | O | TPUTOHOMETPUUYECKHX (YHKIHI YHCIOBOTO apryMeHTa, (dbopMyTHpOBaTH COOCTBEHHOE MHEHHE. | MOBOPOTA, TAHTEHC YIJla IOBOPOTA,
4| kue B. | HaXOIWTh O0JIACTB ONpeJeNICHHsI U 00JIacTh 3HAYSHHUI MeranpeametHsie: GopMHPOBaThH KOTAHT'€HC yIJla IOBOPOTa,
GYHKIMM | K | TPUTOHOMETPUYECKHUX (DYHKIIHUH. YMEHUS ONpeAETsATh MOHATHUS, TPUTOHOMETpHUeCKHe PyHKINH, OCh
YHUCIOBOT | O co3/1aBaTh 0000IIEHNS, YCTAaHABINBATE | TAHT€HCOB, OCh KOTAHTCHCOB.
0 M aHAJIOTUH, KJIACCUPUITUPOBATD.
aprymeHtr | 0
a
46- | 5| 3Haku H | ®opmMupoBaTh yMeHUsI HAXOANUTH 3HAKH 3HAYECHUH JInaHocTHBIE: POPMHUPOBATH VYromn | (II, 1, 1V) ueTBepTH, 3HAKH
47 | - | 3HaueHHMH | O | TPUTOHOMETPUUYECKHUX (YHKIUH, HCCIEI0BATh HE3aBHCHUMOCTD CYXX/ICHHH. CHHYCA B K&)KIOH U3 YeTBEPTEH, 3HAKN
6| TpUroHOM | B. | TPUrOHOMETpHUYECKHE (PYHKIMH HA YETHOCTh M HEYETHOCTb. MertamnpeameTHsie: popMHUPOBaTH KOCHHYCa B KaXJIOH M3 YeTBEPTEH, 3HAKN
eTpUUECK | K YMEHHS CAMOCTOSITETIBHO ONPENENIATh TaHTeHCA B KaXKI0W U3 YETBEPTEH, 3HAKU
nux 0 LIEJTN CBOETO O0Y4EHUsI, CTAaBUTD U KOTaHICHCA B K&KIOH U3 YETBEPTEH,




GyHKOUH. | M (hopMynHpoBaTh TSI ceOsT HOBEIC YETHOCTH U HEUYETHOCTh
YérHocth | O 3amaud B yu€Oe 1 o3HaBaTEIbHOM TPUTOHOMETPUICCKHUX (DyHKITHH.
u JESITETTHHOCTH.
HEYETHOC
Tb
TPUTOHOM
eTpHUIECK
nux
byHKInR
48- | 7| Ilepuogu | H | ®opmMupoBaTh YMCHHUS ONIEPUPOBATH MIOHATHEM MIEPHOINICCKOI JlmuHOCTHBIC: (HOPMHUPOBATH YMEHUE [Tepuoanueckas GyHKINSA, TEPUO
49 - | 4ecKue 0 | (yHKIMH, HAXOJUTB IEPUOJI TPUTOHOMETPHYECKON QYHKIINH, 00BEKTHBHO OIICHUBATH CBOH TPYA. (yHKIMH, TTIABHBIH TEpHO GYHKIMH,
8| ¢yHkumu | B. | JMOKa3BIBATH CBOMCTBA MEPUOANYECKUX (DYHKIIUIA. MeramnpenMeTHbIe: pa3BUBAaTh MOTUBBl | COM3MEPHUMBIE YHCIIa, HECOM3MEPUMBIE
K W MHTEPECHI CBOEH MO3HABATEIbHON YHCIIa, CBOWCTBA IEPHOIMYECKUX
0 JeSITETbHOCTH. (hyHKUMiA, nepuos GyHKIUH y = sin X,
M nepros QyHKIMHU Y = COS X, IEPHO.L
0 ¢ynknun y = tg X, nepuoa GyHKINN Y =
ctg x.
50- | 9| CgoiictBa | H | ®opmupoBaTh yMEHUE IPUMEHSTH CBOUCTBA (QYHKIMN JlraHOCTHEIE: POPMUPOBATH CuHycouza, cBoicTBa (pyHKIUH y = sin X,
51 | -|um o . HE3aBUCUMOCTD CY>KICHHM. KOCHHYCOWUJIa, CBOMCTBA (YHKIHH
1| rpaduku | B. y=sinx n y = cosx. MeTtanpenmeTHbIe: pOpMUPOBATH _
0| pynkumit | YMEHHE COOTHOCUTH CBOH ACHCTBUS C y=CcosX
y=sinxu | o IUTAHUPYEMBIMH Pe3yIbTaTaMH.
y=CoSX | M
6
52- | 1| CgoiictBa | H | ®opMupoBaTh yMeHHE IPUMEHSATH CBOUCTBA GYHKIMH Y = tg X u | JINYHOCTHBIE: pa3BUBATH HABBIKU CsaoiicTBa (hyHKINH y = tg X, CBOWCTBA
53 | 1| #n o |y=ctgx. CaMOCTOSATENEHON pabOTHI, aHAIH3a (hyaknmn y = ctg X.
- | rpadukm B. cBoei paboThl. MeTanpeaMeTHbIE:
1| dyskmmii | (hopMHpOBATH YMEHHE
2| y=tgxu | o KOPPEKTHPOBATh CBOU JACHCTBUS B
y = ctgx M COOTBETCTBUU C U3MEHAIOLIECICS
0 CUTyaluen.
54 | 1] Kourpoms | II ITpoBepka 3HAHUN, YMCHHUI U
3| nad p- HaBBIKOB 110 TEME
pabora Ne
5
55- | 1| Ocuoeusl | H | ®opMupoBaTh yMEeHUE BHIBOIUTH ¥ IPUMEHSTH COOTHOIICHHUS JIn4HOCTHBIE: pa3BUBATh TOTOBHOCTH K | OCHOBHOE TPUTOHOMETPHUIECKOE
57 | 4] e 0 | MeXIy TPUTOHOMETPHUCCKUME (DYHKIMSIMH OJTHOTO M TOTO K€ camM000pa30BaHUIO U PEIICHUIO TOXXJECTBO, COOTHOIIICHHS MEKIY
- | cooTHome | B. | apryMeHTa. TBOPYECKHX 3a/a4. MeTanpeIMeTHbIe: | TPUTOHOMETPHICCKUMHU (PYHKITUIMHI
1| wvus K (hopMHUpOBATH YMEHHS YCTAHABIMBATEG | OIHOTO M TOTO K€ apryMeHTa.
6| mexmy 0 AHAJIOTHH, KIIACCU(PHUITUPOBATH,
TPUTOHOM M CaMOCTOATCIBHO BLI6I/IpaTB OCHOBAHUsA
eTpudeck | O W KPUTEPUH JUTSI KITaCCHPUKATIHH.

HUMH




GbyHKIHSA
MH

OJTHOTO U
TOTO e
apryMeHT
a
58- Dopmynst | H | ©opmupoBaTh yMeHHE BBIBOAUTD U IPUMEHSATH (OPMYIIBI JInqHOCTHBIE: pa3BUBATh TOTOBHOCTH K | KocuHyc pa3HOCTH, KOCHHYC CyMMBI,
60 CIIOKEHHS | O | CIIOXKCHHUSL. camM000pa30BaHMIO U PEIICHUIO CHHYC Pa3HOCTH, CHHYC CYMMBI, TAHT€HC
B. TBOPYECKHX 3alad. MeTanpeIMeTHbIE: | Pa3HOCTHU, TAHI'€HC CyMMBI.
K (hopMHPOBATh YMEHHS YCTAHABIHBATD
0 aHaJIOTUH, KJIACCU(PHUITUPOBATH,
M CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS
6 W KPUTEPHH JUIsl KITaCCU(HUKALIUH.
61- ®opmynsl | H | ®opmupoBath yMeHHE BHIBOJAUTH U IPUMEHATH (POPMYJIBI JInuHOCTHBIE: pa3BUBATh HABBIKU ®DopMyIbl IPUBEICHUS [Tl CHHYCAa,
62 IPUBEJEH | O | NPHUBEJCHUS. CaMOCTOSATENILHOM paboThl, aHANIN3a (hopMyJIBI IPUBEACHUS ISl KOCHHYCA,
ust B. cBoeil paboTel. MeTarnpeAMeTHBbIE: (hopMyJIBI IpUBEACHUS TSI TAHT€HCA,
K (hopMHpOBaTH yMEHHS (hopMyIIBI IpUBEACHUS ISl KOTAHIeHCa,
0 KOPPEKTHUPOBATh CBOU JCUCTBHS B npaBUiIa NpUMEHEeHus HopMyII
M COOTBETCTBHUHM C M3MEHSIOLIECHCS MPUBEJICHNUS.
0 CUTYyaImen.
63- ®Dopmynel | H | @opmupoBaTh yMeHHE BRIBOIUTH U IPUMEHSTH (DOPMYJIBI JlrgHOCTHEIE: (HOPMHUPOBATH YMEHHE ®DopmyItel JBOWHOTO yTiia, hopMyiia
67 JIBOMHOTO, | O | JBOMHOIO yIJa, TPOMHOIO yIiia U MOJOBUHHOTO yIJa. IJIaHUPOBATh CBOM JIEHCTBUS B KOCHHYCa IBOMHOTO yTia, (hopMyna
TpoifHOrO | B. COOTBETCTBHH C yUEOHBIM 33/1aHHEM. CHHYCa JBOHHOTO yria, Gpopmyna
" K MertamnpeamMeTHsie: popMHUPOBATH TaHIeHCa JBOIHOTO yTi1a, (GOpMyITbI
MOJIOBHHH | O yYMEHHE YCTaHaBINBATh aHAJIOTUH, MOHIKEHUS! CTETICHHU, (DOPMYJIBI TPOHHOTO
Or0 YIJIOB | M KIIaCCU(UIIIPOBATh, CAMOCTOSATEIBHO | apryMeHTa, (opMyJiia CHHyca TPOHHOTO
6 BBIOMPATh OCHOBaHUS M KPUTEPUH JUISL | apryMeHTa, popmyIia KoCHHyca TPOHHOTO
Kiaccuukanmm. aprymeHTa, popMyJibl IOJIOBUHHOTO
apryMmenra, popmyiia KOCHHyca
MOJIOBHHHOTO yTiIa, JopMyJia CHHycCa
MOJIOBUHHOTO yri1a, (hopMyJia TaHT€HCa
HNOJOBUHHOTIO yTJa.
68- ®opmynsl | H | ®opmupoBats yMeHHs BBIBOJUTH U IPUMEHATH GOPMYJIBI cyMMbl | JInuHOCTHBIE: (DOPMUPOBATH yMEHHE ®dopmyia cyMMBI CHHYCOB, (hopMyia
71 Juis 0 | W pa3sHOCTH TPUTOHOMETPUYECKUX (PYHKIUH, POpPMYIIBI MIPECTABIATH PE3YIbTAT CBOCH pa3sHOCTH CHHYCOB, (hOpMYJIa CyMMBI
npeobpa3 | B. | mpeoOpa3oBaHUs IPONU3BEACHHS TPUTOHOMETPHYECKNX QYHKIMH | JesiTenbHOCTH. MeranpeaMeTHbIe: KOCHHYCOB, (hOpMyJ1a pa3HOCTH
OBaHUSA K | BCymMMy. (hopMHpPOBATH yMEHHE OCYIIECTBIATh KOCHHYCOB, (hOpMyJla CyMMBbI TAHT'€HCOB,
CYMMBI, 0 KOHTPOJIb CBOCH JIESITEIBHOCTH B (hopmyIia pa3HOCTH TaHI'€HCOB, (hopMyJia
pasHOCTH | M TIpoIecce JOCTIKEHUS Pe3yIbTaTa. CYMMBI KOTaHT€HCOB, (hopMyIa pa3HOCTH
u 0 KOTaHT'€HCOB, (POPMYIIHI ITpeoOpa30BaHuUs
MPOU3BE] MPOU3BEACHHS TPUTOHOMETPHUYECKUX
eHHs (yHKIMIA B CyMMy
TPUTOHOM

eTpUUECK




nux

GbyHKIHH
72 | 3| Kourpons | II [IpoBepka 3HAHUN, yMEHHUHN U
1| Has P HABBLIKOB 110 TEME
pabota Ne
6
TpuroHomerpuyeckue ypaBHeHusl H HepaBeHCTBA (244)
73- | 1| Ypaaenn | H | ®opmupoBaTh yMEHHE ONIEpUPOBATH MOHATHEM apKKOCHHYCa, JlrgHOCTHBIE: (HOPMHUPOBATH YMEHHE Apxkocunyc, popmyna KopHEH
75 | -| ecos 0 | pemars ypaBHeHHs BHaa COS X=D . KOHTPOJIMPOBATH IPOIIECC CBOEH ypaBHEHHA coS X = b mpu |b|<= 1,
3| x=b B. MaTeMaTHYECKOI JeATeTbHOCTH. (dopmyna kopHei ypaBHeHHs COS X = 0
K MeramnpenMeTHbIe: pa3BUBaTh (hopMyma KopHe# ypaBHeHHS cos X = 1
0 NOHMMAaHHE CYNIHOCTH (hopmyia kopHel ypaBHEHUs cos X = -1 .
M AJITOPUTMUYCCKUX npeanncaﬂnﬁ )4
6 YMEHHE JCHCTBOBATH B COOTBETCTBUU C
MIPEATI0KEHHBIM aJITOPUTMOM.
76- | 4| YpaBuenn | H | ®opMupoBaTh yMeHHE ONIEpUPOBATH OHITHEM apKCHHYCA, JlnaHOCTHBIE: (POPMHUPOBATH YMEHHUE Apkcunyc, popMya KOpHE# ypaBHEHHs
77 | -|esinx=b | o | pemars ypaBHeHHs BHAA SiN . KOHTPOJIMPOBATh NPOLIECC CBOCH sin X = b pu |b| <= 1, popmyna kopHe
5 B. MaTeMaTHYeCKOH JIeTeIbHOCTH. ypaBHenus Sin X = 0 ¢popmyna kopHeit
K MeranpeaMeTHbIe: pa3BUBATh ypaBHeHus Sin X = 1 ¢popmyna KopHeit
0 MOHUMAaHHE CYIIHOCTH ypaBHeHus Sin X = -1.
M AITOPUTMUYECKUX MPEAHCAHUH 1
0 yYMEHHUE JIeHCTBOBATH B COOTBETCTBUH C
TIPEUIOKESHHBIM aITOPHTMOM.
78 | 6| YpaBHenu | H | ®opMupoBaTh yMEHUS OIEPHPOBATH MOHATHAMH apKTaHT€HCA U JlrgHOCTHEIE: (HOPMHUPOBATH Apxkrasrenc, popMmyina KopHEH
stgx=b | o | apkkoranremca, pemars ypaBHeHus Buaa tg X = b m ctg x = b. HE3aBUCHMOCTE CYKICHU. ypaBHeHus tg X = b, apkkoTaHreHc,
u ctg B. MeranpeaMeTHbIe: pa3BUBATH (bopmyiia KopHeil ypaBHeHus ctg X = b .
x=h K MOHUMAaHHE CYITHOCTH
(6] AJITOPUTMHUYCCKUX HpeanncaHHf/i )44
M YMECHUE HeﬁCTBOBaTB B COOTBCTCTBHU C
) IIPEIJIOKEHHBIM aJITOPUTMOM.
79- | 7| ®ysxkuun | H | ®opMupoBaTh yMeHHs CTPOUTD TpaduKK 00paTHBIX JlnaHOCTHBIE: (POPMHUPOBATH YMEHHUE OyHKIMs y = arccos X, pyHkuus y
82 | -|y=arccos | o | TpUrOHOMETPUUYECKUX (BYHKIMH, IPUMEHATH CBOHCTBA OOpPAaTHBIX | OOBEKTUBHO OLIEHUBATH CBOM TPY/I. = arcsin X, gyHkims Y = arctg X, GyHKust
1] X, B. | TPUTOHOMETPUUYECKUX (YHKIMH IIPH PEIICHUH 3a1a4. MeranpeaMeTHbIE: pa3BUBaTh MOTHBBEI | Y = arcCtg x, cBolcTBa 00paTHBIX
0| y=arcsin | x W UHTEPECHI CBOEH MMO3HABATEIHLHON TPUTOHOMETPUUECKHUX (DYHKIIUH.
X, 0 JIeATEIIbHOCTH.
y=arctg | m
X 1 0
y = arcctg
X
83- | 1| Tpuroro | H | ®opmupoBath yMeHUs pemiaTh TPUTOHOMETPHYECKHE ypaBHeHUsT | JIMYHOCTHBIE: pa3BHBAThH [TpocTeiimme TPUrOHOMETPHIECKHE
86 | 1| merpuyec | 0 | METOXOM 3aMEHBI IEPEMEHHOI, OTHOPOAHbIE N03HABATEJbHBIH HHTEPEC K ypaBHEHUS, OJTHOPOIHOE
- | xue B. | TPHTOHOMETPUYECKUE YPaBHEHHSL. MaremaTHke. MeTanpeMeTHbIe: TPUTOHOMETPHYECKOE ypaBHEHHE N-i
YpaBHEHH | K ($OpMHPOBATH YMEHHS OCYLIECTBIATh CTEMCHH.




1] s, 0 KOHTPOJIb CBOCH JICSITEIIEHOCTH B
4| cBopsmme | M TIporecce JOCTIKEHUS Pe3yIbTara,
csl K 6 OIIPEAEIATH CIIOCOOBI NEUCTBHI B
anreOpau paMKax IpeUI0KECHHBIX YCIOBHH
YECKUM TpeOOBaHMIA.
87- | 1| Pemenne | H | ®dopMupoBaTh yMeHHUs peniaTh TPUTOHOMETPHIECKHE ypaBHeHUs | JIM4HOCTHBIE: GOpMUPOBATH YMEHHE Merton pa3noKeHUs] Ha MHOKHUTEIH.
90 | 5| TpuroHoM | 0 | METOZOM Pa3IOXKEHUS Ha MHOXKUTEIH, IPUMEHSTh (hopMyIHpOBaTH COOCTBEHHOE MHEHHE.
- | eTpuueck | B. | OrpaHUYEHHOCTH TPUTOHOMETPHUYECKUX (YHKIHH. MertanpeameTHsie: popMHUPOBaTH
1| ux K yMEHHE KOPPEKTUPOBAThH CBOU
8| ypaBHenu | o JCUCTBHSI B COOTBETCTBUH C
U M M3MEHSIOLENCS CUTyaluen.
MerogoM | O
pasiioxKeH
nsi Ha
MHOXXUTE
T
[Ipumene
HHE
orpaHny4e
HHOCTH
TPUTOHOM
eTPUYECK
ux
GbyHKInR
91- | 1| O H | Bnaners OCHOBHBIMU NPUYMHAMHI HEPABHOCHIIbHBIX IEPEXO/IOB JInaHOCTHBIE: (POPMHUPOBATH YMEHHUE PaBHOCHIIBHBIE NIEPEXO/IbI IPH PELLICHUN
92 | 9| paBHOCHI | O | IpHW pEeLIEHHH TPUTOHOMETPHYECKUX YpaBHEHUIl, popMUpOBaTH (bopMyIHpOBaTh COOCTBEHHOE MHEHHE. | TPUTOHOMETPHYECKUX YPaBHEHUI
- | BHBIX B. | yMEHHMs peuiaTh TPUrOHOMETPUUECKHE yPAaBHEHHS, HCIIOJIb3Y s MertanpeamMeTHsie: popMHPOBaTH
2| mepexoAa | K | paBHOCWIbHBIEC TIEPEXOBI. yMEHHE KOPPEKTUPOBATh CBOU
0| x npu 0 JICWCTBHSI B COOTBETCTBHH C
pemeHun | M H3MEHSIOIIEICS CUTyalue.
TPUrOHOM | O
eTpUYEeCK
nx
YpaBHEHH
i
93- | 2| Tpurono | H | ®opmupoBaTh yMEHHE pemiaTh MpocTeHIIne JlmanocTHbIE: popmMupoBaTh nHTEpec K | [Ipocreiiniie TpuroHoMeTpudecKue
95 | 1| merpuuec | 0 | TPUTOHOMETPHUUYECKHE HEPABEHCTBA M HEPABEHCTBA, CBOSIINECS | W3YUCHHUIO TEMBI M )KEJIaHUCE HEpPaBEHCTBA.
- | kme B. | K HUM. TIPUMEHSATH NPHOOPETEHHBIC 3HAHUS U
2| HepaBeHC | K yMmeHus. MeTanpeiMeTHBIE:
3| TBa 0 (hopMHpOBaTH YMEHHE COOTHOCHUTH
M CBOM JICUCTBUS C IJIAHUPYEMBIMH
0 pe3yJbTaTaMH.




96 | 2| Kourpomns | II [IpoBepka 3HAHUN, yMEHHHN U
4| mat p- HABBIKOB 110 TEME
paboraNe | p
7
IpousBoanas u eé npumenenue (304)
97- | 1| Ompenene | H | ®opmupoBaTh yMeHNs ONEPUPOBATH HOHATUSIMH MpeIeia JIn9HOCTHBIC: pa3BUBATh [penen hyHKUMH B TOYKE; PYHKIHS,
98 | -| mume 0 | (yHKINHK B TOYKE, HENPEPHIBHOCTH (YHKLHH B TOUKE, N03HABATEJbHBIH HHTEPEC K HeTpepBIBHAS B TOUKE; TEOPEMBI 00
2| mpepena B. | IOKa3bIBaTh M IPUMEHSITH TEOPEMBI 00 aprH(HMETHYESCKIX MaremaTHke. MeTanpeIMeTHbIe: apudMeTHIeCKUX NeHCTBUAX C
¢yHKOMH | K | DEWCTBUAX C mpenenamMu (QyHKIHH. (hopMHpOBATH TIpeACTABICHUS 00 npeaenamu GyHKIUH; QyHKINS,
BTOYKE U | O UJesIX U 0 METOJaX MaTEeMaTHKH KaK HelpepbIBHAs HA MHOYKECTBE;
¢byHKINMH, | M 00 yHHBEpCAIbHOM S3bIKE HAYKH U HeTpephIBHAS (DyHKIIHUS.
HenpepsiB | 0 TEXHUKH.
HOI1 B
TOYKE
99 | 3| Bamaun o | H | ®opmupoBaTh yMeHHE ONIEPUPOBATH MOHATHEM IIPUPAILEHHSI JInuHocTHBIE: (OPMUPOBATH [Mpupaienue aprymenta QyHKIUH B
MTHOBEHH | O | (DYHKLHH B TOYKE, KACATEIbHOW K rpauKy QyHKIUH. LIEIOCTHOE MHPOBO33pEHHE, TOYKe, NpUpalieHe QyHKIUH B TOUKE,
oif B. COOTBETCTBYIOIIEE COBPEMEHHOMY 3aKOH JBWKEHHSI, MTHOBEHHAsI CKOPOCTb,
CKOpOCTH | K YPOBHIO pa3BUTHUS HAYKH U KacartenbHas K rpaduKky QyHKIuM.
W Kacaten | o 0O0ILIECTBEHHOW TIPAKTUKH.
BHOH K M MeranpeaMeTHsle: pOPMHUPOBATH
rpagpuky | O yYMEHHE BHJETh MaTEMaTHIECKYTO
byHKIUH 3a7a4y B KOHTEKCTE MPoOJIeMHOI
CHUTYAIIUH B IPYTHX AUCLUIUIMHAX, B
OKPY’Karollel KHU3HH.
100 | 4| ITonsrtre | H | @opMupoBath yMEHHS OTIEPUPOBATH MMOHITHEM TIPOU3BOTHON JlrgHOCTHBIE: (HOPMHUPOBATH [IponsBonHast pyHKIMH B TOUKE,
- - | mpom3Box | 0 | (YHKIMH B TOUKE, HAXOJUTH IPOM3BOIHYIO (DYHKIHH B TOUKE, OTBETCTBEHHOE OTHOLIEHHE K TeOMETPHYECKHIT CMBICII IIPOU3BOJHOM,
102 | 6| no#t B. | HCIONB3YS ONpeleTIeHHe. 00y4YeHHIO, TOTOBHOCTB K MEXaHHYECKHH CMBICI IIPOU3BOJHOM,
K CaMOPa3BUTHIO U CAaMOOOPa30BaHUIO nuddepeHnupyeMast B Touke QyHKIHUS,
0 Ha OCHOBE MOTHBAIIMH K O0YUSHHUIO U MPOU3BOJHASL (PYHKIIHY,
M NO3HaHUI0. MeTanpeagMeTHbIe: muddepeHnnpyemMast Ha MHOKECTBE
0 (hopMHUpOBaTH YMEHHSI CDABHUBATb, ¢dynkuys, muddepeHunrpyemas GyHKIHS,
aHaJIM3MpPOBaTh, 0000IIATh 1O pa3HbIM | I depeHInpoBaHHE.
OCHOBAHHMSIM, MOJIEITMPOBATh BEIOOD
CIOCO0O0B JIEATEIBHOCTH,
IPYIITUPOBATE.
103 | 7| IIpaBuna | H | ®opmupoBaTh yMeHHE IPUMEHSTH (GOPMYIIBI IPOU3BOIHOM JInaHOCTHBIE: (OPMHUPOBATH [TponsBoHAsE CyMMBI, IPOU3BOIHAS
- - | BBIYKMCIEH | O | CyMMBI, IPOU3BE/ICHUS, YACTHOTO. TIPEACTaBICHAE O MATEMAaTHYECKOH MPON3BEACHHUS, TPOU3BO/IHAS YACTHOTO,
106 | 1| ua B. HayKe Kak cepe MaTeMaTHIeCKOi MIPOM3BOTHAS CIIOKHOM (DYHKIIHH.
0| npomsBon | K JeATEIBHOCTH, O ©€ 3HAYMMOCTH IS
HBIX 0 Ppa3BHUTHS HUBUIN3ALUH
M MeranpeametHbie: GOpMUPOBATH
0 YMEHHUE BUICTh MaTEMaTHYECKYIO




3ada4y B KOHTCKCTC HpO6J’I€MH017[
CUTyalry, B Apyrux JUCHUIIJIMHAX.

107 | 1| YpaBuenn | H | ®opmupoBaTh yMEHHE COCTABIATH YPaBHEHUE KacaTeIbHON JlmaHOCTHSBIE: (POPMHUPOBATH HHTEPEC K | YpaBHEHHE KacaTeIbHOM.
- lie 0 | mpoBeAEHHOM K rpaduKy QyHKIMHN B TOUKE C 3aJaHHON N3yUYECHUIO TEMBI U XKEJIaHue
110 | - | xacatenbH | B. | aOCIHMCCOIL. MIPUMEHSTH MIPUOOPETEHHBIC 3HAHUS U
1| oit K yMeHMs1. MeTanpeaMeTHbIe: pa3BUBaTh
4 0 MOTHBBI M HHTEPEC K T03HABATEIBHON
M JIeATENIbHOCTH.
6
111 | 1| Konrpons | II [TpoBepKa 3HAHMIN, YMEHHH U
5| nad P HAaBBIKOB I10 TEME
pabota Ne
8
112 | 1| Ipusnaku | H | ®opmupoBaTh yMeHHs IOKa3bIBATh U IPUMEHSTH TEOPEMBI JlnyHOCTHBIE: (POPMUPOBATH YMEHHUE Teopema ®epma, Teopema Poms,
- 6| Bo3pacran | o | ®Pepma, Posurs u Jlarpamka, HAXOIUTH IPOMEKYTKH BO3pAcTaHUsl | MPEACTABIATH Pe3yJIbTaT CBOECH TeopeMa Jlarpamnxa, mpu3HaK
115 | - | usanm B. | W yObIBaHMS (PYHKIMH, UCTIONB3YS MPU3HAKH BO3PACTAHUS U JeATeNIbHOCTH. MeTanpeMeTHbIe: MOCTOSTHCTBA (DYHKIMH, TPU3HAK
1| yObBanus | k | yObIBaHMS pyHKUIMH. pa3BUBATH HABBIKM CaMOCTOSITEJILHOM BO3pacTaHus PyHKINH, TPU3HAK
9| ¢yskmum | o paboThl, aHaM3a cBOCH padoTHI. yObIBaHUS (PYHKITHH.
M
6
116 | 2| Toukn H | ®opmMupoBaTh yMEHHS OIEPUPOBATH MOHATHIMHI OKPECTHOCTH JlmaHOCTHSBIE: (OPMHUPOBATH YMEHHE OKpecTHOCTh TOUYKH, TOUKa MAKCUMyMa,
- 0| skctpemy | 0 | TOYKH, TOUEK DKCTpeMyMa (MaKCHMyMa U MUHUMYyMa) QYHKIIUH, | (GOpMyIHpPOBaTH COOCTBEHHOE MHEHHE. | TOYKAa MHHHMYMa, TOYKA IKCTpEMyMa,
119 | - | ma B. | KPUTHYECKUX TOUEK (DYHKINH; TPUMEHATH HEOOXOAMMOE MertanpenmMeTHble: GOpMUPOBATH HEO0XOIMMOE YCIIOBHE IKCTpEeMyMa
2| ¢oyHKOMM | K | yCIOBHE SKCTpeMyMa (DYHKIMH, IPUMEHSITH IPU3HAK TOYKH YMEHHE KOPPEKTHPOBAThH CBOU (yHKIIMH, KPUTHYECKAs TOUKA, IPU3HAK
3 0 | MakcuMyMa (GYHKIMH ¥ IPU3HAK TOYKH MHUHUMYMa. JEHUCTBHS B COOTBETCTBHH C TOYKH MakcuMyMa (YHKIHUH, IPU3HAK
M HU3MEHSIOILEHCS CUTYyalUE. TOYKY MUHUMYMa.
6
120 | 2| Haubonr | H | ®opmupoBaTh yMeHHE HAXOJUTh HAUOOJIbIIEE U HAUMEHBIIIEE JlnaHOCTHBIE: (POPMHUPOBATH YMEHHUE Touka J0KaJIbHOTO MaKCUMyMa, TOUKa
- 4| mee u 0 | 3HaYeHHMs HENPEPBIBHBIX (QYHKIMI Ha OTpE3KE. TUIAaHUPOBAThH CBOM JICHCTBHS B JIOKAJIILHOT'O MUHUMYMa.
123 | - | HaumeHb B. COOTBETCTBHUH C YUCOHBIM 33 JaHUEM.
2| mree K MertanpeamMeTHsie: popMHPOBATH
7| 3HaueHust | o YMEHHS OCYIIECTBIISITh KOHTPOIIb
byHKIMH | M CBOEH JeSATEILHOCTH B IIPOLIECCe
Ha 0 JOCTHXEHUS pe3yJIbTaTa, ONpeIeNsiTh
OTpe3Ke CTIOCOOBI AEHCTBUI B paMKax
MIPEAI0KEHHBIX YCIOBUHA 1
TpeOOBaHMIA.
124 | 2| Bropas H | ®opmupoBaTh yMEHHS ONEpUPOBATH MOHATHEM ITPOU3BOIHON JInaHoCTHSBIE: (OPMHUPOBATH Bropas npousBosnHas GyHKINHU B TOUKE,
- 8| mpom3Box | 0 | (YHKIHH B TOUKE, HAXOJUTH IPOM3BOAHYIO QYHKIMU B TOUKE, OTBETCTBEHHOE OTHOLICHHUE K JBakAbl MU epeHnupyemast B TOUKe
125 | - | Has B. | HCIIONB3YS OMpeeIiCHUE. 00y4YeHHI0, TOTOBHOCTH K (hyHKIMSA, BTOpas MPOU3BOAHAS (PYHKITUH,
2| HonsaTHe | CaMOPAa3BUTHIO 1 CAMOOOPa30BaAHHIO BB TG GepeHImpyemMas Ha
9| BBIIyKJIOC | O Ha OCHOBE MOTHBALMH K O0Y4YEHHIO U MHOXECTBE (DYHKIINS, ABAXKIbI

MO3HaHUI0. MeTarnpeaMeTHBIE:

muddepennupyemas GyHKINA, TPU3HAK




™ M (hopMHpoBaTh YMEHUSI CPAaBHUBATD, BBIITYKJIOCTH (DYHKIIMH BHU3, TPU3HAK
¢ysknuun | 6 aHAITM3UPOBATh, 0000IIATH IO Pa3HBIM | BEITYKIOCTH (DYHKIIHH.

OCHOBaHHSM, MOJICIIHPOBATh BBIOOP
CIIOCOOOB ACSATEIBHOCTH,

TPYIIIUPOBATE.
126 | 3| Konrpons | II [IpoBepka 3HaHU, yMEHUN U
0| nas p. HABBIKOB I10 TEME
pabota Ne
9

IMoBTOpEHUE U cUcTeMaTH3aUsI yueOHOro MmaTepuaaa(10y4)

[TpenmeTHBIE pe3yIbTaThI:

yMeTh 000011aTh ¥ CHCTEMaTH3UPOBATh 3HAHUS MO POHACHHBIM TEMaM U MCIIOJIb30BATh MX MPHU PELICHUH IPUMEPOB M 3a/1a4.

MertanpeMeTHbIE PE3YJIbTATHI:

KommynuxamuegHule: OpraHu30BbIBATh U IUTAHUPOBATH y4eOHOE COTPYIHUYECTBO C YUUTEJIEM 1 OJTHOKIACCHUKAMH, YIIPABJISTH CBOUM MOBEJICHHUEM (KOHTPOJIb, CAMOKOPPEKLIHS, OLIEHKA
CBOETO pe3yJjbTara).

Pezynamusnvie: GopMupoBaTh 11€JI€BbIE YCTAaHOBKH y4EOHOM JesITeNbHOCTH, (JOPMUPOBATH CIIOCOOHOCTH K MOOWIIM3AIIMHU CHJT U SHEPTHUH; OTIPEJIEIISTh MOCIEA0BATEIbHOCTD
MIPOMEXXKYTOUHBIX IIeJIel C y4eTOM KOHEYHOTO pe3yJibTaTa, COCTABIIATH IUIaH M0CIIE0BaTEIbHOCTH ASHCTBUI, OCO3HABATh KAUYeCTBO U YPOBEHb YCBOCHHUSL.
Tosnasamenvhble:0CYIIECTBISTH CPABHEHUE UM KIIACCH(UKAIMIO MO 33JaHHBIM KPUTEPHSIM, BHIOMpaTh HanbOoiee 3¢ (eKTUBHBIE CIIOCOOB! PEIIeHHs 3a1ad, OCYIIECTBISTh
pacuIMpeHHbIH TOMCK HHPOPMAIIHH.

JIM4HOCTHBIEPE3YIbTAThI:

(bopMHUpOBaHHE YCTOWYMBOW MOTHBALIMHU K yYeOHOW M MPOOIIEMHO-TIOMCKOBOH JEATEIBHOCTSM;

(hopMIpOBaHNE HABBIKOB OCO3HAHHOTO BBIOOpa Hanbomee 3PPEeKTHBHOTO CrIoco0a perIeHus




Ilpeo0pazopaHHe BEIPAKEeHEH

oC

Ilpeo0paz0EaHAE BEPAEEHEH

PemeHne TpHTOHOMETPHIE- oC PemeHse TPHTOHOMETPHIECERY VPAEHEHHH H HEPABEHCTE
CEHX VDAEHEHHH H HEPAECHCTE

IlpmveHeHAE OPOHIBE0IHOH K oC [TpHEMeHeHHE NPOHIEOIHOH K MIOCTPOSHHK TPadHEOE VHEIHE
MOCTPOEHE rPadhHEOE hVHE-

ITHi

PenreHse vpapHeHHHE CMEMIaH- ocC Penrense vpaEHeHHH CMEeMIAHHOTO THIA

HOTO THOA

PemeHHe HEPABEHCTE CMENIAH- OC PemreHEe HEPAaBEHCTE CMENIAHHOTO THIIA

HOTO THIA

Pemrense TeECTOBRIX 337039 oC Pemrense TeECTOBRIX 337139

Pemrenne 3amaq ocC TloaroToBEa K KOHTPOJEHOH padoTe

Htoroeas xoETpOoneHEas padota | Kortp. | [IpoeepEa sHAHHH, vMeHHE H HABLIEKOE II0 TEME

Ned 23 xvpe « Anre0pa H Ha9a-

73 MATEeMATHIEeCKOTD aHATTH2AY

10-11 xnaccwu

Pemrenne zamad Ilp. Patota Hag omuOEaMe. Pemenne sagaw oo Matepranad EI'3 (B)
Pemerne zagaq IIp. Pemense 3aga< oo matepranad EI3 (B)

T'eomerpust

BBenenue B crepeomeTpuio (94)

137 | 1| Beenenne | H | ®opmupoBats yMeHHE ONIEPUPOBATH OCHOBHBIMHU TIOHATHAMHU JlruHocTHEIE: (hopmupoBaTh wHTEpec K | [I10ckocTh, mpsMas mepecekaer
- -l B 0 | crepeomerpud, OPMUPOBATH MIPEICTABICHUE 00 M3YYCHHUIO TEMBI U JKEJTaHUEe TUTOCKOCTB, INIOCKOCTH TIEPECEKAIOTCH,
138 | 2| crepeome | B. | aKCHOMATHYECKOM METOE. MIPUMEHSTH TPUOOPETEHHBIC 3HAHUS 1 akcruoMel Al, A2, A3, A4, A5, A6.
TPHIO K yMeHus. MeTanpeIMeTHbIe:
0 (hopMHupOBaTH IEpBOHAYATIEHEIE
M MpeICTaBIEHUS 00 HIESX U O METOAax
6 MaTeMaTUKH Kak 00 yHUBEepCaTbHOM
SI3BIKE HAYKH M TEXHUKH, O CPEICTBE
MOJEJIMPOBAHUS SABJICHUHN U
TPOLIECCOB.
139 | 3| CneactBu | H | ®opmupoBaTh yMEHHE HOKA3bIBATD M IPUMEHSTH CIIEICTBUS U3 JluHOCTHBIE: (HOPMHUPOBATH YMCHUE CriecTBUS U3 aKCUOM CTEPEOMETPHH,
- - | au3 0 | aKkcuOM CTepEeOMETPUH. KOHTPOJIUPOBATH NPOIecC CBOEH CITOCOOBI OJTHO3HAYHOTO 3aJaHHS
140 | 4| akcuom B. MaTeMaTHYECKOM JIeSITCIIbHOCTH. IJIOCKOCTH.
crepeoMe | K MeTtanpenmMeTHbIe: GOpMUPOBATH
TpUU 0 YMEHHUE YCTAHABJIUBATh MPHYHHHO-
M CJIEJICTBCHHBIC CBS3H, CTPOUTH
0 JIOTHYECKOE pacCyKIeHHE,




YMO3aKIIOYCHHUC (I/IH,HyKTI/IBHOC,
JACAYKTHUBHOC U 11O aHaJ'IOFI/II/I) u 1€J1aThb
BBIBO/IBI.

141 | 5| Ipocrpan | H | ®opmupoBaTh yMeHHE pacio3HaBaTh U H300paKaTh JInaHocTHBIE: GOPMUPOBATH YMEHHE MHOrorpaHHUK, TIOBEPXHOCTb
- - | CTBEHHBIC | O | MHOTOTPAHHHUKH H HCCIIEOBATH YSPTEKH M MX YACTHBIC BHIBL: (bopMyIMpoBaTh COOCTBEHHOC MHEHHE. | MHOTOIPaHHHKA, TPaHH MHOTOTPaHHHKA,
144 | 8| ¢urypel. | B. | mUpaMHUIy H IPH3MY; CTPOUTH CEUYCHUSI MHOTOTPDAHHUKOB MeranpeaMeTHblie: (GOPMHPOBATH péOpa MHOTOTpaHHHKA, BEPLINHEI
HawanpH | K | INIOCKOCTSIMH, 33JaHHBIMH CBOMMH 3JIEMECHTAMH. YMEHHUE ONPeNeIsTh NOHSITHS, MHOTOTpaHHHUKa, THpaMua, OOKOBbIE
136 0 co3gaBaTh 00OOIICHHS, YCTAHABIMBATE | IPaHU MUPaMHIbl, OCHOBAaHHUE THPAMHIEL,
mpeacTaB | M aHAJIOTHH, KITacCU(PUINPOBATH, 60KoBBIE pEOpa MMpaMuasl, pEdpa
JICHUSA O 6 CaMOCTOSTENILHO BBIOUPATh OCHOBaHUS | OCHOBaHUS IMHUPAaMUIbI, TETPadAp, IpU3Ma,
MHOTrorpa U KpUTEPUH IS Kilaccudukanmm. OCHOBaHHS IPU3MBI, OOKOBBIE TPaHU
HHHUKaX NpU3MBbI, OOKOBBIE PEOpa MPU3MBI,
IPSIMOYTOJIBHBIH TapajuIeIeIuIe],
CeueHHe MHOTOIPaHHUKA IUIOCKOCTHIO,
CEKyIIas INIOCKOCTb.
145 | 9| Konrpons | IT [IpoBepKa 3HAHUN, yMEHHUH U
Hast P HaBEBIKOB 110 TEME
pabora
Ne 1
MapajuesbHocTh B pocTpancTie (154)
146 | 1| B3aumuoe | H | ®opmupoBars ymMeHue oneprpoBaTh MOHATHAMY Hapajuielbhble | JIMYHOCTHBIE: HOPMHUPOBATH yMEHHE [MapannensHble MpsMbIe,
- - | pacmonox | O | WpsIMBIE, CKPEUMBAIOIINECS PsIMbIE, KIIAaCCH(UIUPOBATH TIPEACTABIATh PE3yJIbTAT CBOCH CKpEIIMBAIOIIUECs MPSMBbIE, B3AUMHOE
147 | 2| enme nByX | B. | HpsIMbIE B 3aBUCHMOCTH OT UX PACIIONIOKEHHUSI B IPOCTPAHCTBE; JeATeIbHOCTH. MeTamnpeIMeTHbIE: pacIonoKeHue NPSIMBIX B IPOCTPAHCTBE,
HPSIMBIX K | IOKa3bIBaTh M IPUMEHSITH CBONCTBA MapaJUIeIbHBIX MPSMBIX B (bopMHUPOBaTh yMEHUE YCTAHABINBATE | MapajulelibHBIC OTPE3KH,
B IIPOCTpa | O | HMPOCTPAHCTBE U NPU3HAK CKPEIIMBAIOLIMXCS MPSMBIX. NPUYHHHO-CIICICTBEHHBIE CBSI3H, CKPEIMBAIOIIHECS OTPE3KH, CBOHCTBA
HCTBE M CTPOHTB JIOTHYECKOE PACCYKACHHE, HapaJuIeIbHBIX MPSAMBIX, IIPU3HAK
0 YMO3aKITIO4YeHHE (MHIYKTHBHOE, CKPEIMBAIOLIUXCS MPSMBIX
JEeIyKTUBHOE M 110 aHAJIOTUH) U JeJ1aTh
BBIBOJIBL.
148 | 3| MMapamien | H | ®opmupoBars yMeHHe BIaIETh MOHSITHEM PSIMOH, JInaHocTHBIE: POPMHUPOBATDH [TpsiMast, mapasutesibHas! INIOCKOCTD;
- - | BHOCTB 0 | mapajuleNbHOM IJIOCKOCTH; IOKA3bIBaTh M IIPUMEHSTh IPU3HAK HE3aBUCHMOCTH CYKICHHI. NPHU3HAK [IapaiIebHOCTH MIPAMOH 1
151 | 6| mpssmoii 1 | B. | mapayuIeIBHOCTH MPSAMO# M MIIOCKOCTH U JOCTATOYHBIE YCIOBHS MertanpeamMeTHbie: OPMHPOBATH IJIOCKOCTH; OTPE30K, NapaliebHbII
IIJIOCKOCT K napaJlICJIbHOCTHU ABYX MPAMBIX B IPOCTPAHCTBE. YMEHUE YCTaHaBJIMBATh NPUINUHHO- TIJIOCKOCTHU,; JOCTATOYHBIC YCIIOBUA
u o CJICACTBCHHBIC CBA3U, CTPOUTH NapajjieJIbHOCTHU ABYX MPAMBIX B
M JIOTUYECKOE paccyiKaeHHE, IPOCTPAHCTBE.
0 yMO3aKJtoueHHe (MHyKTUBHOE,
JETYKTHBHOE M 110 aHAJIOTHH) U AeNaTh
BBIBOJIBL.
152 | 7| Mapamen | H | ®opmupoBars yMeHue BaieTh MOHATHEM NAPAIUICIBHOCTH JlnaHocTHBIE: (POPMUPOBATH [MapannenbHble MIOCKOCTH, MPU3HAK
- - | bHOCTB 0 | IUIOCKOCTEH, TOKa3hIBaTh ¥ MPUMEHSTH IIPH3HAK apauIeIbHOCTH | OTBETCTBEHHOE OTHOIICHUE K MapauIebHOCTH TFIOCKOCTEH,
155 | 1| mwiockoct | B. | IJIOCKOCTE# M CBOMCTBA MapajuIeNbHBIX IIOCKOCTEN 00y4eHHIO, TOTOBHOCTb K napaJulebHble MHOTOYTOJIbHHKH,
0] eit K CaMOpa3BUTHIO H CaMO00OPa30BAHUIO CBOI{CTBaA MapauIeNbHBIX INIOCKOCTEH.
0 Ha OCHOBE MOTHBAIIMH K O0YUYCHHIO U




M Mo3HaHHI0. MeTanpeaMeTHbIe:
0 (bopMHUPOBATh yMEHUE YCTAHABINUBATh
NPUYHHHO-CIICICTBEHHBIE CBSI3H,
CTPOHTB JIOTHYECKOE PACCYKACHHE,
YMO3aKITIOUYeHNe (MHIYKTHBHOE,
JEeTyKTUBHOE M 110 aHAJIOTUH) U JeJ1aTh
BBIBO/JIBI.
156 | 1| IIpeobpa3 | H | ®opmupoBats mpencTaBieHre 0 Ipeodpa3oBaHUU GUTYD B JlraHOCTHEIE: (hOpMUPOBATH [IpeobpaszoBanue hurypsl, 00pa3 GuUrypsl,
- 1| oBanue 0 | mpocrpaHcTBe, HOPMHUPOBATH YMEHHE BHIIIOJIHATE TapaJUIeNbHYIO | NPEACTABICHHE O MAaTeMAaTHYECKOH npoobpas GUrypsl, napauienbHEIH
157 | - | puryp B B. | MpOEKUuIo GUTypHl Ha INIOCKOCTD, TOKA3bIBATh M IPUMEHSITH HayKe Kak cepe MaTeMaTniecKon [EPEHOC, CHMMETPHSI OTHOCUTENIBHO
1| mpocTpaH | K | CBOHCTBa MapajuIeIIbHOTO IPOEKTHPOBAHMUS. JIesATeNbHOCTU. MeTalpeiMeTHBbIE: TOuKH, IIEHTPAIbHAs CHMMETPHS,
2| crse. 0 (I)OpMI/IpOI?.aTI) YMEHHUE UCIIONIb30BATh nBHKeHue QUTYpbL, durypa,
[Mapamnen | m NpUOOpeTEHHBIC 3HAHKS B
bHOE 0 NPaKTHYECKOW JIeSTEIbHOCTH. CHMMETpUHHAs OTHOCUTCIBHO
IPOEKTHP TOYKH, IICHTP CUMMETPUHU DUTYPHI,
OBaHNe paBHbIe QUTYpBI, IpeoOpa3zoBaHue
nono6us purypsl, nofoOHbIE
burypsl, mapaaieiabHoe
IIPOEKTUPOBAHUE, ITapajlieIbHast
npoeknus GUTryphl Ha MIOCKOCTH B
HAaIIpaBJICHUH IPSMOI,
n300pakeHne MPOCKINU PUTYPHI
Ha IIJIOCKOCTH B HAIIPaBIICHUU
MPSAMOM, CBOMCTBA MapajlieIbHOTO
IIPOEKTUPOBAHUS.
158 | 1| Uzobpaxe | H | ®opmupoBath yMeHHE H300pakaTh OCHOBHBIC THIIbI JlnanocTHbIE: HOPMUPOBATH N300pakeHus IIIOCKUX U
- 3| Hus 0 | TPEeyroNbHUKOB M YETHIPEXYTONBEHUKOB, a TAKKE MPU3MBI U MIPEACTaBICHAE O MaTEMaTHYECKON MPOCTPAaHCTBEHHBIX (BUTYD, HIUIUIIC,
159 | - | mwiockux | B. | MUpaMHIBL. HayKe Kak cepe MaTeMaTHdecKon LEHTP JUTUIICA.
1| umpocrpa | x JesATeIbHOCTH. MeTalpeIMeTHEIE:
4| HCTBEHHBI | O (hopMHpOBATH YMEHHE UCTIOIB30BATh
X (uryp M NPHOOPETEHHBIC 3HAHNUS B
0 MPaKTHYECKON AESTEIHLHOCTH.
160 | 1| Konrpons | II [IpoBepKa 3HAHMIN, YMEHHH 1
S| mad P HaBBIKOB 10 TEME
pabota
Ne 2
HepnenaukyasipHocTh B npocTpancTe (304)
161 | 1| VYron H | Brnamets MOHSITHAME YTJIa MEXKIY JBYMS IEPECEKAOIIIMHUCS JlnyHOCTHBIE: POPMHUPOBATH YMEHHUE VYron Mexay IByMsl IepeceKaroUMUCS
- - | Mexmay 0 | MpSAMBIMH, yIiia MEXIY ABYMsI NapauIeIbHBIMU TIPSIMBIMH, yTJia KOHTPOJIUPOBATH IIPOLIECC CBOCH NPSMBIMH, YTOJI MEXY IBYMs
162 | 2| npsaMbIMH | B. | MEXAy IBYMS CKPELINBAIOIIUMHUCS TPSMBIMH, IPUMEHSITh 9TH MaTeMaTHYCCKOIl ASSITENbHOCTH. napajyieIbHBIMU OPSMBIMH, YTOJI MEXITY
B K MeranpeaMeTHbie: GOpMHUPOBATH JBYMs CKPEIIMBAIOIIMMUCS MPSIMBIMHU,




NpOCTpaH | O | TOHATHSA K PEIICHHMIO 3a/1a4, paclio3HaBaTh MEePICHINKYIIPHbIE yYMEHHUE CPaBHHUBATh, aHATU3UPOBATD, NEePIeHANKYISAPHBIC MPSMEIE,
CTBE M | mpsMble. CTPOHTB JIOTHIECKOE PACCYXICHHE HEePIeHANKYIISIPHBIC OTPE3KH.
0 JIeJ1aTh BBIBOJBL
163 | 3| Iepnenn | H | ®opmupoBaTs yMeHHE OneprpOBaTh MOHATHEM IIPSIMOH, JInaHocTHBIE: GOPMUPOBATH YMEHHE [TpsimMast, mepHeHANKYIIAPHAS IIOCKOCTH;
- - | UKyJIApHO | O | MEepHEHAMKYISPHOHN INIOCKOCTH; JOKAa3bIBATh U MPUMEHSTD IUIAaHUPOBATh CBOU JCHUCTBUS B OTpPE30K, MEPICHIUKYIISIPHBIH IIOCKOCTH;
164 | 4| ctp B. | IPHU3HAK U CBOMCTBA MPSMOM, NEPIICHUKYIISPHON INIOCKOCTH. COOTBETCTBHH C YUCOHBIM 3aJaHHEM. NPHU3HAKH IEePIECHINKYIAPHOCTH MPSIMOIt
psIMOHA K MeranpeaMeTHble: GOPMHPOBATH U IUIOCKOCTH; NIPU3HAK NapauIeIbHOCTH
1 TUIOCKOC | O YMEHHUE ONpeesIsaTh NOHSTHS, JBYX MPSMBIX; TOYKH, CAMMETPHUYHBIC
TH M yCTaHaBIMBATh IPHINHHO- OTHOCHTEJIEHO IUIOCKOCTH; CUMMETPHS
6 CIICICTBEHHBIE CBSI3H, CTPOUTh OTHOCHTEJIBHO IUIOCKOCTH; (DUTYDHI,
JIOTUYECKOE pacCyiKIeHHE, CUMMETPHYHBIE OTHOCHTEIILHO
yMO3aKJtoueHHe (MHyKTUBHOE, TUIOCKOCTH; 3€pPKaJibHAsl CHMMETPHSL.
JACAYKTUBHOC U 11O aHanorym) n 1Cj1aTb
BBIBO/JIBL.
165 | 5| Ilepneny | H | ®opmupoBaTh yMeHHE ONEPUPOBATD TIOHATHIMHU JlnyHocTHBIE: (POPMUPOBATH YMEHHE OproroHanbHas NPOEKIHs,
- -| MKynsip ¥ | 0 | HepHeHIUKYJISIpa ¥ HAKIIOHHON, PACCTOSIHUS OT TOUYKH JI0 (opMyTpOBaTH COOCTBEHHOE MHEHHE. | NMEPIEHANKYJIISIP, OCHOBAHHE
167 | 7| HaknoHHa | B. | INIOCKOCTH M PacCTOSHHS MEXIY JBYMs MapajuieIbHEIMA MeranpeaMeTHsie: GOPMHUPOBATH NIepIEeHINKYJIsIpa, HAKJIOHHASI, OCHOBAaHHE
s K | IpAMbIMH yYMEHHE OIpeeIIsTh HOHITHS, HaKJIOHHOM, POEKIHs HAKJIOHHOM,
0 co3JaBaTh 0000IIEHNS, yCTaHABIMBATH | PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
M QHAJIOTHH, KJIaCCU(DULIMPOBATE, paccTosiHEE OT IPSIMO¥T 10 MapalIeIbHO M
0 CaMOCTOSITEIILHO BBIOMPATh OCHOBaHUS | €H INIOCKOCTH, PACCTOSHUE MEXIY IBYMS
U KPUTEPHH JUIS KIIACCUPUKAIINH. HapajIeIbHBIMHU [UIOCKOCTSIMH,
PacCTOSIHHE MEKTy CKPEIIMBAIOLINMUCS
TPSIMBIMH, OOIIHI ITEPISHIUKYIISP IBYX
CKPEIIMBAIONIUXCS MIPSAMBIX.
168 | 8| Teopema | H | ®opmupoBaTs yMeHHE TOKA3BIBATE M MPUMEHSATH TEOPEMyY O TPEX | JIMYHOCTHBIE: pa3BHBATH Teopema 0 TpEX NEPIEHANKYIApaXx.
- - | oTpéx 0 | NMepneHAUKYJsApax. N03HABaTEIbHBIN UHTEPEC K
171 | 1| mepnenau | B. MareMaruke. MeranpeaMeTHele:
1| xymapax K (dbopMHUpOBaTH yMEHHE YCTaHABINBATh
0 MPUYINHHO-CJICACTBCHHBIC CBA3H,
M CTPOUTD JIOTHYECKOE PACCYKIICHHUE,
0 yMo3aKiIroYeHne (MHIyKTUBHOE,
JeTYKTHBHOE M 110 aHAJIOTHH) U JeJaTh
BBIBOJIBL.
172 | 1| Kowntpons | II [IpoBepka 3HAHUIA, yMEHUIA U
2| mas P HAaBBIKOB I10 TEME
pabora
Ne 3
173 | 1| Yron H | ®opmupoBaTh yMeHHE ONIEpUPOBATH MOHITHEM YTJIa MEKTY JInaHocTHBIE: (POPMUPOBATH Yron Mexy npsIMOi U TIFIOCKOCTBIO, yTOJ
- 3| Mexay 0 | HpsAMOH M INTOCKOCTBIO, HCIOJIB30BaTh 3TO MOHSITHE MPH HE3aBHCHUMOCTH CYKICHHH. MEKITy OTPE3KOM U TNIOCKOCTBIO
176 | - | mpamoiiu | B. | peuIeHHH 3amad. MertanpenmMeTHbIe: (OPMHPOBATH
1| mockocr | K YMEHHE OCYIIECTBISATh KOHTPOJIb
6| b0 0 CBOEIl e TeIbHOCTH B IIpoLecce




M JOCTIKEHHS Pe3ybTaTa, ONPEAesaTh
0 CIIOCOOBI IEHUCTBUI B paMKax
MIPEATI0KEHHBIX YCIIOBUH 1
TpeOOBaHMIA.
177 | 1| [Iyrpann | H | ®opmupoBarh yMeHHs OEPUPOBATH MOHATUSIME JABYPAHHOTO JlnaroCTHSBIE: (POPMUPOBATH YMEHHE JIByrpaHHBINA yTOI, TPaH! JBYTPAHHOTO
- 7| st yron. | o | ymia, yriia MexIy AByMs INIOCKOCTSMH, U3MEPATh U CPABHUBATh | IUIAHUPOBATh CBOM JICHCTBHS B yriia, peOpo IBYTPaHHOTO yTIia,
179 | - | VYron B. | JIBYTPaHHbIC YTIIBI, YTIIbI MEKIY ABYMSI INTOCKOCTSAMH. COOTBETCTBHH C y4COHBIM 3aaHHEM. JMHEHHBIN YTOJ IBYTPAaHHOTO YA,
1| mexny K MertamnpeaMeTHsIe: (OPMHUPOBATH BEJIMYMHA JBYTPAHHOTO YTTa, YTOJI MEXIY
9| mByms 0 YMEHHE OIPENEINATh HOHITHS, JBYMsI IEPECEKAIOIINMHICS IIIOCKOCTSIMH,
IUIOCKOCT | M cO037aBaTh 00OOIICHNS, yCTAHABIMBATE | YTOJI MEXIy MHOTOYTOJIbHUKOM H
MU 6 aHaJIOTUH, KIacCU(UIINPOBATS, TUTOCKOCTBIO, YTOJI MEXKAY IByMS
CaMOCTOSTENILHO BEIOMPATh OCHOBAaHHSI | MHOTOYTOJbHUKAMH.
W KPUTEPUH YIS KJIaCCUPUKALHH.
180 | 2| Ilepnenn | H | ®opmupoBars yMeHHs OnepUpoOBaTh MOHATHEM JlnuHocTHBIE: (POPMUPOBATH YMEHHE [leprieHnuKyIApHBIE TUIOCKOCTH, IPU3HAK
- 0| uKynspHBI | O | HEPHEHAUKYJIAPHOCTH JBYX IUIOCKOCTEH, TOKAa3bIBATH U NPEJICTABIIAT Pe3yJIbTaT CBOCH MEePIEeHANKYSIPHOCTH IIFIOCKOCTEH,
183 | - e B. | NPUMEHSTH NPU3HAK MEPICHIUKYIIPHOCTH IIOCKOCTEH 1 JearellbHoCTH. MeTanpe/MeTHbIE: CBOWCTBA NEPIEHIUKYJISIPHBIX
2| mwiockocT | K | CBOMCTBA IEPHEHIUKYIISPHBIX INIOCKOCTEH. (hopMHpOBATh yMEHHE YCTAHABINBATh | IUIOCKOCTEH.
3| n 0 TIPUYNHHO-CJIC/ICTBEHHBIE CBSI3H,
M CTPOUTH JIOTHYECKOE pacCysKICHHE,
0 JIeTIaTh BHIBOJIBI.
184 | 2| Inomans | H | ®opmupoBars ymMeHue 10Ka3bIBATH U IIPUMEHSTH TEOPEMY O JlnanocTHbIE: (HOPMUPOBATH [Tromas OpTOroHIEHOM MPOEKLUH
4| oproroHa | O | IUIOIIAH OPTOTOHAIBHOM [IPOCKIUH MHOTOYTOIBHHUKA. LIEJIOCTHOE MHPOBO33PEHHE, BBIITYKJIOT'O MHOTOYTOJIbHHKA.
JTHHOU B. COOTBETCTBYIOIIEE COBPEMEHHOMY
NpoeKIH | K YPOBHIO pa3BUTHUS HAYKH U
MHOTOYTO | O O0IIECTBEHHON MPAKTHKH.
JTHHUKA M MertamnpeaMeTHsIe: (OPMHUPOBATH
6 YMEHHE YCTaHaBIUBATh IPHIMHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKOE pacCy KACHHE,
yYMO3aKJII04eHue (MHIYKTHBHOE,
JEYKTUBHOE U 110 aHAJIOTHH) U JeJaTh
BBIBOJIBL.
185 | 2| Muororpa | H | ®opmupoBath yMeHHE OMEPUPOBATH HOHATHAMHE MHOTOTpaHHOTO | JIMYHOCTHBIE: (OPMHUPOBATH MHororpassslii yroi, BepLiHa
- 5| HubIi 0 | U TPEXTPaHHOTO YIJIOB, NOKA3bIBaTh U IPUMEHSATh IEPBYIO NPE/ICTaBICHUE O MATEeMaTU4YECKON MHOTOTPaHHOTO YTJjia, TPaH!
187 | - | yrom. B. | TeOpeMy KOCHHYCOB JJIsl TPEXTPAHHOTO yIjla U CBOWCTBA HayKe Kak cepe MaTeMaTn4ecKon MHOTOTPAHHOTO YTJIa, TNIOCKUE YTIIbI
2| Tpéxrpan | x | TpEXrpaHHOTrO yria. JearellbHoCTH. MeTanpe/iMeTHbIE: MHOTOTPAHHOTO YIJIa, IBYIPaHHbIN yro
7| HBIi yrONm | o (hopMHpPOBATH YMEHHE YCTaHABJINBATh | MHOTOTPAHHOTO YIJIa, BHITYKIJIBINA
M TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, MHOTOTPAHHBIN yTOJI, TIepBasi TeopeMa
0 CTPOUTH JIOTHYECKOE PACCYXKIICHHUE, KOCHHYCOB JUIsl TPEXTPaHHOTO yTIa,

YMO3aKIIOYCHHUC (I/IHI[yKTI/IBHOG,
JACAYKTHUBHOC U 11O aHaJ’IOFI/II/I) u 1€J1aTh
BBIBOJIbI.

CBOHCTBA TPEXTPAHHOTO yTIIa.




188 | 2| I'eomerpn | H | ®opmupoBaTh yMEHNE ONIEPHPOBATH TIOHATHEM JlnanocTHBIE: (OPMUPOBATH YMEHHE I'eomeTpryeckoe MECTO TOYEK, OUCCEKTOP
- 8| ueckoe 0 | reOMEeTpUYECKOro MecTa TOUEK MPOCTPAHCTBA, HAXOUTh (opMyIHpOBaTH COOCTBEHHOE MHEHHE. | ABYTPAHHOTO yTiIa.
189 | - | mecTo B. | T€OMETPHUYECKOE MECTO TOUYEK, ECITH MHOXKECTBO TOUEK MeramnpeaMeTHsie: pOPMHPOBATH
2| Touex K | yJIOBJIETBOpPSET HEKOTOPHIM yCIOBHSIM. YMEHHE OIPENeIATh HOHITHS,
9| mpoctpan | o co3/1aBaTh 0000IICHNS, YCTAHABINBATH
CTBa M aHaJIOTUH, KIacCU(UINPOBATS,
0 CaMOCTOSTEIHHO BRIOUPATH OCHOBAHHUSI
Y KpUTEpUH IS Kilaccudukanmu.
190 | 3| Konrpons | IT [IpoBepKa 3HAHUNI, yMEHHH U
0| Has p- HAaBBIKOB I10 TEME
pabora
Ne 4
Muororpannuku (154)
191 | 1| IIpusma H | ®opmupoBaTh yMeHHs pacrio3HaBaTh MHOTOTPAaHHUKH U MPU3MBI, | JIMYHOCTHBIE: GOPMHUPOBATH YMEHHE I'eomeTpuueckue Tena, MHOrOIPaHHUK,
- - 0 | WX 3JIEMEHTBI, I0Ka3bIBaTh U UCIIOIb30BaTh (POPMYJIbI LISt KOHTPOJIMPOBATH IPOLIECC CBOEH COCEJIHHE TPAaHH, IIIOCKUH yroi
193 | 3 B. | HaXOXJIEHUSI OOKOBOM IMOBEPXHOCTH IPHU3MBI. MaTeMaTH4ecKOt JesTeIbHOCTH. MHOTOTPaHHUKA, ABYTPaHHBIA yro
K MeranpeamMeTHsie:  (OPMUPOBATH MHOTOTPaHHUKA, BBITYKJIBI
0 YMEHHE COOTHOCHUTbH IIOJyYEHHBIH MHOTOTPaHHUK, IUIONIA/(b [IOBEPXHOCTH
M pe3yJbTaT ¢ MOCTaBIEHHOH LIETbIO. MHOTOrpaHHMKa, TeopeMa Jifnepa, n-
0 YToJIbHAs IPU3Ma, BBICOTA ITPU3MBI,
npsiMasi IpU3Ma, HaKJIOHHAs! ITpHU3Ma,
NpaBWIbHAS IIPU3MA, JHarOHaIbHOE
CCUCHHE MPU3MBI, TUIOMIAab OOKOBOH
MOBEPXHOCTH MPU3MBI.
194 | 4| TMapamwten | H | ®opmupoBaTs yMeHHs paco3HABATh NApaJUICIEIUIIC ] K €r0 JInaHOCTHBIE: Pa3BUBATh HABBIKH [Mapannenemnunen, MpOTUBOJIEKAIIUE
- - | emmmen 0 | BIIEMEHTBHI, JOKa3bIBaTh U UCIIOIB30BATh CBONCTBA CaMOCTOSATEIIFHOM PaboTHI, TpaHy Mapaienenurea, IpsMoi
195 | 5 B. | mapaJulelennesa. (hopmupoBaTh yMeHHE paboTaTh B HapaieNIenuIe], IpSMOYTOJIbHBIN
K KOJUIEKTUBE U HAXOJHUTh HapasuIeNIenuIe ], U3MEPEHUS
0 COTJIACOBAHHBIE PEIICHHS. MPSIMOYTOJIEHOTO IapajulesIentIe a, Kyo,
M MeramnpeaMeTrHsie: popMHUpPOBATH CBOMCTBA NapaJljiesIenuIe1a.
0 yYMEHHE KOPPEKTUPOBATH CBOU
JEHCTBUSA B COOTBETCTBHU C
HM3MEHSIIoIIeHcsa cUTyanueil.
196 | 6| IMupamun | H | ®opmupoBaTh yMeHHs paclo3HaBaTh MUPAMUJLY, €€ BUIbI 1 JInuHoCTHBIE: (POPMUPOBATH ITupamuia, BICOTa MUPaMUIbL,
- - a 0 | BJIEeMEeHTHI, 10Ka3bIBaTh M UCIIOIb30BaTh CBONCTBA MUPAMHUIBI, CIIOCOOHOCTH OCO3HAHHOT'O BEIOOpa U JINarOHAJIbHOE C€YEeHUE MUPaMUJIBI,
199 | 9 B. | HaXOIWTh IUIOLIA/lb IOBEPXHOCTH MUPAMUJIBI. HOCTPOEHHMS TAJIbHEHIIeH NpaBWIbHAS MPAaMKJa, TIPaBUIbHBINA
K WHIUBHIYaJIbHON TPaeKTOPHH. TeTpasp, anodema, rona b O0KOBOH
0 MeranpeaMeTHsle: GOPMHPOBATH TIOBEPXHOCTH MTHUPAMUJIBL.
M yYMEHHE OIpeeIsATh HOHITHS,
0 co371aBaTh 0000IIEHNSI, yCTaHABINBATD

AHAJIOTHH, CTPOUTH JIOTHUYECKOE
paccyXIeHue, eNaTh BEIBOIBI.




197 | 1| Yceuénna | H | ®opmupoBaTh yMeHHUS paclo3HaBaTh yceUEHHYIO mupamMuay U e€ | JInaHocTHbIE: popMHUpOBaTh HHTEpeC K | YcedEéHHas MMpaMu/ia, OCHOBaHHS
0| = 0 | DPIEMEHTHI, UCIOIb30BATh CBOMCTBA YCEUEHHOM MUPaMUEL, H3Yy4EHUIO TEMBI U JKEJIaHUe yCe4E€HHOI mupaMubl, OOKOBBIE TPaHH
nyupamMuzaa | B. | HaXOAUTH IUIOIMIAJb IOBEPXHOCTU YCEUEHHON MUPAMUIBL. MIPUMEHSATH NPHOOPETEHHBIE 3HAHUS U | YCEYEHHOH mupaMuabl, p€Odpa OCHOBaHMI
K yMeHus. MeTanpeaMeTHbIe: ycedE€HHOI mupaMuabl, 00KoBbIe pEOpa
0 (hopMHpOBATH YMEHHE CPaBHUBATD, OCHOBAaHUH YCEUEHHON MUpaMUIbL,
M aHaJIM3MPOBATh, 0000IIATE 1T0 Pa3HBIM | BBICOTA YCEUEHHOM MUPAMUBL,
6 OCHOBAHUSAM, BBIJIBUTaTh TUIIOTE3BI NIPaBUJIbHAS YCEUEHHAS TUPaMUa,
IIPYU PELLICHNN 3a/1a41 U IOHUMATh anogema MnpaBUIIbHOI yceuEHHOM
HEOOXOANMOCTH UX TIPOBEPKU. MMPaMUABL, IO OOKOBOH
[IOBEPXHOCTH YCEUEHHON MpaMUBbl.
198 | 1| Terpasap | H | ®opmupoBaTh yMEHHs ONIEPUPOBATH OCHOBHBIMHU 3JIEMEHTAMU JlnaHoCcTHBIE: OPMUPOBATH UHTEpeC K | TeTpasap, OpTOLEHTPUIECKHUI TeTpasap,
- 1 0 | reoMeTpuH TETpa3pa, PaclO3HABATh BUABI TETPAdIpa, U3YYEHUIO TEMBI U XKEJIaHUE JIOCTaTOYHOE YCIIOBUE
201 | - B. | JOKa3pIBaTh U IPUMEHATH CBOMCTBA T€Tpa’apa. HNPUMEHSTH NPUOOPETEHHBIE 3HAHUS U | OPTOLIEHTPUUECKOTO TETPadpa, CPEAHsA
1 K yMeHus. MeranpeaMeTHsble: JINHUS TETpa3pa, CBOMCTBO cpeaHen
4 0 (hopMupoBaTh YMEHUE CPAaBHUBATD, JIMHUM TeTpajzpa, MeuaHa TeTpajipa,
M aHaJIM3MpPOBaTh, 000OMIATH 110 Pa3HbIM | CBOWCTBO MEIHMaHBI TETPadpa, IIEHTPOU]I,
0 OCHOBAHUSM, BBIIBUTaTh TUIOTE3bI MpPaBUIBHBIA TETPaAdp, PABHOTPAHHBIN
IIPY PELICHUH 3a1a44 U TIOHUMATh TETpasip, CBOMCTBA PABHOTPAHHOIO
HEOOXOANMOCTH UX TIPOBEPKH. TeTpa’apa, TeopemMa MeHenas i
TeTpa’apa.
202 | 1| Konrpons | IT [IpoBepKa 3HAHUIA, yMEHHH U
5| Has p HaABBIKOB I10 TEME
pabora
Ne 5

[IpenmeTHBIE pe3yNbTaTHI:

[ToBTOpeHue n cucTemMaTn3anus yaeOHoro Marepruaia(2q)
OcHosHas yeav: IOBTOPUTH OCHOBHBIE IOHATHS ¥ TEOPEMBI 3a Kypc reoMerpur 10 Ki1acca W IPUMEHATh UX IIPU PELISHHH 3a]ad.

(hopMyITHPOBaTh OCHOBHBIE OIIPEICTICHUS U TEOpPEeMbI 3a Kypc reomeTpun 10;
NPUMEHSTH HOJTy4YEeHHBIC 3HAHUS IPU PELICHUH T€OMETPUIECKUX 3a/1ad.
MertanpeaMeTHbIE Pe3yIbTaThI:

Kommynukamuenvie: onpenessaTh el U GYHKIMH y4aCTHHKOB, CIIOCOOBI B3aWMOJICIHCTBUS; IJIaHUPOBATh OOIIME CHOCOOBI PadOThl; OOMEHHMBATHCS 3HAHMSMH MEXIY 4ICHaMH
TPYIIIBI 7151 TPUHATHS 3Q(HEKTUBHBIX COBMECTHBIX PELICHHUMH.
Pezynsamuenuie: BICTpanBaTh I0CIIEI0BATEIBHOCTH HEOOXOUMBIX OTIEPALHH.
Tosnasamenvhvle: co3aBaTh CTPYKTYpPYy B3aMMOCBSI3€il CMBICIIOBBIX €IMHUI] TEKCTA, YMETh OCYLIECTBIISATH aHAJIN3 OOBEKTOB, CAMOCTOSITEIIEHO HCKaTh U OTOMPaTh HEOOXOANMYIO

nHpopmanuio.

HI/I‘IHOCTHLIep€3yJ'II)TaTI)IZ

(hopMHEpOBaHNE HABBIKOB OCO3HAHHOTO BBIOOpa Hanboiee 3pPEeKTHBHOTO CrIoco0a PEIICHHS,
(opMHpOBaHHE HABBIKOB OPraHM3alMH U aHaIn3a CBOCH NeSTeIbHOCTH, CaMOaHalI3a i CAMOKOPPEKIIMH Y4eOHO! AeATEeIbHOCTH;
(bopMHUpOBaHHE MOTHBALIUY K IPOOJIEMHO-TIOMCKOBOH IEATEILHOCTH




HroroEos DoBTOPSHES EVpPCa
reomerpem 10 Emacca

oC AHITHS EOHTPOIbHCHE pafoTel. CHCTEMATHSAIDEN SHIFEE, VMEHHHE H HIBRHOE [0 TEME

«IlapaTTeTh EOCTE MPEMER B ITTOCEOCTEE

Hroroees noETOpRSEmS EVDCR oC CEHCTEMITHIAINE SHIEME  VMSHME B HSERECE 00 TeMe ol [epmeHmmyIapHecTE IPAMER
203-204| reomerpem 10 so1acca H ILUTOCKOCTERY
11xnacc
Ne ypox Tema ypoka Tun ypoka [Inanupyemplie pe3ynbTaThl Conepskanue Kypca
/o o/t Hpe JIMETHBIE MeramnpenMeTHble YHUBEPCAIbHbIE
yuebnblie gercTBus(YY )
[TokasarenpHas W gorapudmuueckas pyHkipu ( 37 d.)
14 1-4 CreneHs ¢ Hos. kom0 IIpeomemmnuie: Juunocmuute. HopMuUpOBaTH CreneHs
MPOU3BOJILHBIM dbopMupoBaTh yMEHUS WHTEpEC K U3YUYEHHIO TEMBI U JIEUCTBUTEIBHBIM
JIEUCTBUTEIbHBIM OTIEPUPOBATH TTOHSITUEM JKeJIaHWE MPUMEHSITh MoKa3aTeleM,
MoKa3aTeNeM. CTEINEHHU C NproOpeTEHHBIC 3HAHUS U Moka3aTelbHas
[TokazarenbHas JIEUCTBUTENbHBIM YMEHHUS. ¢byHKIUS, CBOWCTBA
byHKIUS MoKa3aTeiaeM, MPUMEHSTh Memanpeomemnule:. CTETICHU C
CBOIICTBA CTENIEHU C dhopMupoBaThH YMEHUE JIEUCTBUTENBbHBIM
JIEUCTBUTEIHHBIM HCIOJIb30BaTh IPUOOPETEHHBIE IoKasaTeiiem,
MoKa3aTeneM, CTPOUTh 3HAHUS B IPAKTUYECKOMN CBOMCTBA
rpa(bnl( [IOKa3aTejlbHOU ACATCIBbHOCTH. nokKa3aTeJbHOMI
(GYHKIIUU ¥ IPUMEHATH €& IInanupyemoie Gynkun.
CBOMCTBA. pe3yibmamul
Yyammiicss HayduTcs
ONEpUPOBATH MOHSITUEM CTEIIEHU
C JEMCTBUTENBHBIM MTOKA3aTEIEM,
MPUMEHSITh CBOMCTBA CTENIEHU C
JNIEHCTBUTEIILHBIM ITOKa3aTeaeM,
CTPOHTH rpadUK MOKA3aTSIBHOMN
(GYHKIIMY U TPUMEHSATH €€
CBOIICTBa.
5-8 5-8 [Toka3aTenbHbIC Hos. kom0 Ilpeomemmnoie: JIuunocmmusie. GopMUPOBATH [Toka3zarenbpHOE
ypaBHEHUS dhopMupoBaTh yMEHUS yMeHue GopMyJIUpPOBaThH ypaBHEHHE.
pacno3HaBaTh coOCTBEHHOE MHEHUE.
MOKa3aTeIbHOE Memanpeomemnule:.




ypaBHEHUE, pemaTh
MIOKa3aTeJIbHbIE
YpaBHEHUS Pa3IUYHBIMU
METOIaMH.

dbopmMupoBaTh yMEHUS
CaMOCTOSITENIEHO
ONPEENATh eI CBOETO
oOyueHusi, CTaBUTh U
dbopmynupoBaTh

I ce0s1 HOBBIE 3a7jauu B yu€oe u
IO3HaBaTEIbHOU NEITEIbHOCTH.

Ilnanupyemuvle

pe3yromamasi

VYyamuiics Hayuutcs
pacro3HaBaTh MOKAa3aTEIbHOE
ypaBHEHHE,

pemarhb noka3areibHble
YPaBHEHHUS Pa3IN4YHBIMHU
METOJaMH.

9-12 9-12 | Iloka3arenbHbIE Hos. xoM0 Ilpeomemmnuie: Juunocmuute. HopMuUpOBATH [TokazarenbHOE
HEpPaBEHCTBA (dbopMupOBaTh YMEHHUS yMEHHUE MJIaHUPOBATh CBOU HEPaBEHCTBO.
pacro3HaBaTh JIEHCTBUS B COOTBETCTBHUH C
MoKa3aTelbHOe y4eOHBIM 3aJaHUEM.
HEpPaBEHCTBO, peniaTh Memanpeomemmnule:.
MOKa3aTelIbHbIC (dhopMUpOBaTh YMEHHUE
HEpaBEHCTBA. KOPPEKTUPOBATh
CBOM JICHCTBHS B COOTBETCTBUH C
HU3MEHSIOIIENCS CUTyaluen.
Ilnanupyemuole
pe3yromamoi
VYyamuiicss Hay4duTcA
pacrio3HaBarh IOKa3aTeIbHOE
HEpPaBEHCTBO, peIIaTh
MOKa3aTeNbHbIC HEPaBEHCTBA.
13 13 KouTtpoabhas KouTp. IIpoBepka 3HaHUH,
padora Ne 1 YMEHHH 1 HABBIKOB T10
TeMe
14-18 14- Jlorapudwm u ero Hos. kom0 Ilpeomemmnoie: Juynocmmusie: HopMupoBaTh Jlorapudm, ocHOBHOE
18 CBOMCTBA dbopMHupOBaTH YMEHHS YMEHHE TPENCTABIATh PE3yIbTaT norapupMuIecKoe
OTIEPUPOBATH MOHATHEM CBOCH JCATEIBHOCTH. TOXECTBO,




norapudma, I0Ka3bIBaTh U

MPUMEHSTH CBOMCTBA
Jorapudma.

Memanpeomemnuie:
dbopMupoOBaTH yMEHUS
yCTaHABJIMBATh MIPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOEe pacCy X JAeHHeE,
yMO3aK/II0ueHHe (MHIyKTUBHOE,
NeyKTUBHOE U 10 aHAJIOTHH) U
JIeJ1aTh BBIBOJIBI.
Ilnanupyemuole

pe3yrbmamol

Yuamuiics HayduTCs
OIIEpPUPOBATh MOHATHEM
sorapudma, 10Ka3pIBaTh U

MPUMEHSITh CBOMCTBA Jlorapudma.

Jorapu(pMUpOBaHUE
qucia, JIECATHYHBINA
nmorapudm, CBOHCTBa
norapudma.

19-23

19-
23

Jlorapudmuyeckas
byHKIUS U eé
CBOWCTBA

Hos. kom0

IIpeomemmnuie:
dbopmMupoBaTh yMeHUS
pacrno3HaBaTh
JOoTapUPMUUECKY IO
(GyHKINIO, UCTIOTIB30BATh
€€ CBOWCTBA.

Juynocmmuule: pa3BuBaTh
[03HABaTEJIbHBI HHTEpEC K
MaTeMaTHuKe.
Memanpeomemnoie:
(dbopMupoBaTh yMeHUE
KOpPPEKTHUPOBATh

CBOU JICHCTBUS B COOTBETCTBHUU C
HW3MEHSIOLIEICA CuTyaluen.
Ilnanupyemuole

pe3yromamasi

VYyamuiics Hayuutcs
pacro3HaBaTh JOTapHUPMHUECKYIO
(GyHKIHIO, HCTIOTB30BATH €€
CBOMCTBA.

Jlorapupmuueckas
¢byHKIHMA, CBONCTBA
morapupMHUIECKON
(GyHKIUH.

24-29

24-
29

Jlorapudmuyeckue
ypaBHEHUS

Hos. kom0

Ilpeomemnuie:
dbopMupoOBaTh YMEHHUS
pacrno3HaBaTh
norapupmMuIecKoe
ypaBHEHUE, pelaTh
norapupMuuecKue
ypaBHECHUS
Pa3TUYHBIMU METO/IAMH.

JIuunocmmusie: pa3BUBaTh HaBBIKU
CaMOCTOSATENbHOU paboTHI,
aHaJln3a CBOCH paboTHI.
Memanpeomemnuie:
dbopMHpPOBATH YMEHHUS
KJIacCU(UITUPOBATD,
CaMOCTOSITEIbHO BBIOUPATH

[Ipocreitmree
norapudmuyeckoe
ypaBHEHHUE.




OCHOBAHUSI U KPUTECPHH TSI
KJIacCU(UKAITIH.
Ilnanupyemvole

pe3yrbmamol

VYuamuiicss HayduTcs
pacIio3HaBarh JIorapu(MUIecKoe
ypaBHEHUE, pPeIIaTh
norapu(pMUUEcKue ypaBHEHUS
Pa3sITUYHBIMUA METOIaMH.

30-33 30- Jlorapudmuyeckne Hosg. kom0 IlIpeomemnuie: Juunocmmuuie: pa3BuBaTh Jlorapugmuueckoe
33 HEpaBeHCTBA bopMHpOBaTh yMEHUS MO3HABATENFHBIA MHTEPEC K HEpaBEHCTBO.
pacro3HaBaTh MaTeMaTHKe.
norapudmuyeckoe Memanpeomemmuie:
HEpaBEHCTBO, peIIaTh ¢dbopmMHpOBaTH YMEHUE
JorapupMuIecKue KOPPEKTUPOBATh
HEPaBEHCTBA. CBOM JICHCTBHSI B COOTBETCTBHH C
H3MEHSIOIIENCS CUTyal[UEN.
Ilnanupyemvole
pe3yrbmamol
Yuamuiicss Hay4duTCs
pacro3HaBath Jorapudmuueckoe
HEPaBEHCTBO, PeIIaTh
norapupMuIecKue HEpaBEHCTBA.
34-36 34- [IpousBoaubIe Kom0 Ilpeomemnure: Juynocmmueie: GopMupoBath DKCIIOHEHTA,
36 MOKa3aTeIbHON dbopMHUpPOBATH YMEHHUS yMeHHue paboTaTh B KOJUIEKTUBE HaTypaJbHbIN
1 Jjorapu(pMUIecKon OTIEepPUPOBATH MOHATHEM Y HaXOJUTb COTJIACOBAHHbIE norapudm,
byHKUIMHA HaTypaJIbHOTO peleHus. MPOU3BOIHAS
norapudma, HaXOIUTh Memanpeomemnuie: [OKa3aTeJbHON
MPOU3BOIHYIO ¢dbopmMHpOBaTH YMEHUE byHKINH,
MIOKa3aTEeNbHOM, KOPPEKTUPOBATh POU3BOIHAS
JorapupMUUECKON H CBOM JIEUCTBMS B COOTBETCTBHH C | JIOTapU(PMUIECKON
CTeNneHHOHN (QyHKITHH. M3MEHSIOIENCs CUTyanue. byHKINH,
POU3BOIHAS

CTEMEeHHOU (YHKIIUU.




37 37 KounTtposbHas padora Ne | xoHTp [TpoBepka 3HAHUH,
2 YMEHUU U HABBIKOB IO
TeMe
WuTerpain u ero npumeHenue (14 4.)
38-40 1-3 ITepBooOpazHas Hos. IlIpeomemnuie: Juunocmuule: popmupoBaTh Wurerpuponanue,
chopMHupOBaTH L[EeJIOCTHOE MUPOBO33PEHHE, nepBooOpasHas
NPEACTaBJIICHUE YUYalIUXCsl | COOTBETCTBYIOIIEE COBPEMEHHOMY | ()YHKIIMH, OCHOBHOE
00 MHTETPUPOBAHUY, KAK | YPOBHIO PA3BUTHUS HAYKH U CBOWCTBO
00 omeparmuu, oOpaTHOM 00IIIeCTBEHHOW TTPAKTHKH. epBoOOpa3HoO,
nudpepeHunpoBaHUIO; Memanpeomemmnuie:. o01muii Bux
dbopmMupoBaTh yMeHUS dbopmMupoBaTh yMEHUS nepBooOpa3Hoi,
OTIEpUPOBATH MOHATUSIMH | ONPEACIIATh MOHATHUSA, HeompenenEHHbII
1epBooOpa3Hoi GYHKIMH, | ycTaHABIMBATH IPUUUHHO- HHTETpal.
HEOIPEAEIEHHOIO CICACTBCHHBIC CBA3U, CTPOUTH
MHTErpana, 10Ka3blBaTh U | JIOTHYECKOE PACCyXIACHHE,
UCIOJIb30BAaTh OCHOBHOC | yMO3aK/IIOYeHUE (MHIYKTUBHOE,
CBOMCTBO MEPBOOOPA3HON, | neqyKTHBHOE M II0 aHAJIOTHH) U
HaXOOUTHb HepBOO6pa3HI>Ie JIIeJIaTh BBIBOHI.
Gynkuumi. ITnanupyemolre
pe3yrbmamol
VYuamuiics Hay4uTcs
OIIEPUPOBATH MOHATUSIMH
nepBooOpazHoOi
GyHKIHMH, HEONPEAeIEHHOTO
WHTEerpasa, J0Ka3bIBaTh U
HCIOJIH30BaTh OCHOBHOE CBOHCTBO
MepBOOOPa3HOM, HAXOIUTh
nepBooOpasHbie  (QYHKITHIA.
41-43 4-6 [IpaBuna HoB.kom0 Ilpeomemmnoie: Juunocmmuwie: popmMupoBaTh [TpaBuna HAXOXKACHUS
HaXO0XKJICHUS dbopMHUpPOBATH YMEHHUS CIIOCOOHOCTH OCO3HAHHOTO epBOOOpa3HOM.
nepBooOpa3Ho JIOKa3bIBAaTh M IPUMEHATH | BBIOOpA U OCTPOCHUS

IIpaBujia HAXOXKJIACHHUA
epBOOOpa3HOM.

JanbHeWIel HANBUAYaIbHON
TPAaeKTOPHUH.
Memanpeomemmnvie:.
dbopmMupoBaTh yMEHUS
YCTaHaBIMBATh MPUYNHHO-




CJIEZICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE pacCyXIeHHE,
YMO3aKJItoueHue (MHIYKTUBHOE,
JeTyKTUBHOE U 10 aHAJIOTHH) U
JieJ1aTh BBIBOJIBI.

Ilnanupyemvole

pe3yrbmamol

VYuamuiicss HayuyuTCs JOKa3bIBaTh
Y IPUMEHSTH MpaBHIIa
HaxO0X/JICHUS TIEPBOOOPA3HOM.

44-49

7-12

IInomans
KpUBOJIMHENHOMN
Tpaneuuu.
OnpenenéHHbIM
UHTErpain

Hos. kom0

Ilpeomemmnuie:
dbopmMupoBaTh yMeHUs
OIEpUPOBATH MOHATUSIMU
KPUBOJIWHEWUHOU
Tpaneuuu u
ONpeneaEHHOT O
WHTerpaia,

JIOKa3bIBaTh (HOpMymy IUIs
BBIUYMCIIEHHUS [JIOIIAAN
KPUBOJIWHEUHOU
Tpaneuuu, BEIYUCIATD
IO b KPUBOJIUHEHHOMN
Tpamnenuu, J0Ka3blBaTh U
MPUMEHSTh CBOWCTBA
OIpeAEIEHHOTO
UHTErpaia.

JIuunocmmuste. HopMupoBaTh
HUHTEpPEC K U3YUCHUIO TEMBI U
KeJaHue MPUMEHATh
npruoOpeTEHHBIC 3HAHUS U
yMEHHUS.
Memanpeomemnuie:
dbopmMupoBaTh IpeACTaBICHUS 00
uaesax

U 0 METOJaX MaTeMaTHKU Kak 00
YHUBEPCAIbHOM S3bIKE HAYKHU
U TEXHUKU.

Inanupyemovie

pe3yromamasi

Yyammiicss HayduTcs
OTIEPUPOBATH MOHSATUSIMHU
KPUBOJIMHENHOMN Tpaneuuu u
OnpenesEHHOTO UHTerpaa,
JI0Ka3bIBaTh GOPMYITY IS
BBIYMCIICHUS TLIIOLIAIN
KPUBOJIMHEWHOH Tpaneuuy,
BBIYUCIIATH TJIOIIAAb
KPUBOJMHEWHOW Tparennu,
JTIOKa3bIBaTh

Y IPUMEHATH CBOMCTBA
OIIPENEIEHHOIO0 MHTErpaa.

KpuBonuneitnas
Tpanenus, miomaah
KPUBOJIMHEHHOU
Tpamnenum,
OTpeAETEHHBIN
uHTerpai, Gpopmyna
Hrrotona —
JleliOHHUIIa, CBOIiCTBA
OMPENECIEHHOTO
WHTETpana.




50 13 Brruucnenue Hos. IlIpeomemnuie: JIuunocmmusie: HopMUpoBaTh VYyamuiics HayduTCs
00BbEMOB Tl dbopmupoBartpb OTBETCTBEHHOE OTHOLIEHUE K UCII0JIb30BaTh
MareMaTHYecKuil ammapar | 00y4eHHIO, TOTOBHOCTH K MaTeMaTHYeCKUH
BBEIUYHMCIICHHASA 00bEMA Teia CaMOpa3BUTHUIO U armapar
C TOMOTIB IO caMm000pa30BaHUIO Ha BBIUHCIICHUS 00BEMA
UHTETPUPOBAHUS. OCHOBE MOTHBAIIUU K OOYUCHHIO U | Tella C HIOMOLIBIO
MO3HAHUIO. MHTETPUPOBAHUS.
Memanpeomemnuie:
dbopmMupoBaTh yMeHuE
HCIOJIb30BaTh MPUOOPETEHHDBIE
3HaHUsA B IPAKTUYECKOU
JEsITeIbHOCTH
51 14 Kounrtpoabsnasi pa6ora Ne [IpoBepka 3HaHU,
3 YMEHHUH U HABBIKOB 110
TeMe
Kommiekcusie yucna (134.)
52-55 1-4 MHoXecTBO HoB.xom0 IlIpeomemmnsie: BnaneTh JIuunocmmusie. GopMUpOBaTH MHoxecTBO

KOMIIJICKCHBIX YHUCECJI

HOHSATHSMH «MHOYKECTBO
KOMIIJIEKCHBIX

YHCe, KKOMIUIEKCHO®
9UCII0», POPMHUPOBATH
YMEHUE BBITIOJIHSTh
omnepamnuu Hax
KOMIUTICKCHBIMU YU CIIAMHU.

yMeHue (hopMyIupoBaTh
COOCTBEHHOE MHEHHUE.
Memanpeomemmnoie. pa3BUBaTh
MOTHBBI M1 HHTEPECHI CBOCH
II03HABATEIIbHOM JIEATEIbHOCTH.
Hnanupyemole

pe3yromamsi

Vvuamuiicss Hay4uTCs BIAAETh
MOHATUIMH «MHOKECTBO
KOMIIJIEKCHEIX YHCE»,
«KOMILIEKCHOE YHCII0,
(¢hopMUpOBATH YMEHHE BHITIOIHSITH
oTieparuy HaJl KOMIIJIEKCHBIMU
YHUCIAMHU.

KOMIUIEKCHBIX YHCET,
KOMILJIEKCHOE YHCIIO,
eIUHUIIA,
anrebpandeckas
(hopMa KOMILIEKCHOTO
4yucia,
JIEVCTBUTENbHAS
4acTh KOMILIEKCHOTO
Yyucjiaa, MHUMas 4acTh
KOMIIJIEKCHOT'O YHCIIa,
YHUCTO MHUMOE
KOMILJIEKCHOE YHCIIO,
paBHbIE KOMIIJIEKCHBIE
4yrcia, MOoylb
KOMIUIEKCHOT'O YHCIa,
MpOU3BEJCHHUE
KOMIUIEKCHBIX YHCETN,
COnpsIKEHHBIE
KOMIIJIEKCHBIC YHCIIA,




YaCTHOC
KOMIIJICKCHBIX YHCCII.

56-58 5-7 Kommekcnas HoB.xom0 Ilpeomemnure: Juunocmnusie. GopMUpoOBaTH Komnnekcnas
MJIOCKOCTb. bopMHUPOBATH YMEHUS HUHTEPEC K U3YUCHUIO TEMbI U KOOpJIMHATA,
Tpuronomerpuueckas OTIEPUPOBATH MOHATUIMH | JKE€JTaHUE IPUMEHSATH JIefCTBUTENbHAS OCh,
dopma KOMIUIEKCHOM TUIOCKOCTH, | IPHOOPETEHHBIE 3HAHMS U MHUMas OCb,
KOMILJICKCHOTO YHCIIa TPUTOHOMETPHUYCCKOM YMCHHUS. KOMILJIEKCHAs

dbopmbl Memanpeomemnoie:. IUIOCKOCTD, aPTYMEHT
KOMIIJIEKCHOT'O YHCIIa, dbopMHpOBATH YMECHHS KOMILJICKCHOTO YHCIIa,
n300pakaTh KOMIUIEKCHOE | ONPENEATh IIOHATHS, CO31aBaTh TPUTOHOMETpHYECKast
YUCIIO HA 0000mIeH s, yCTaHABJIMBATh (hopMa KOMIUIEKCHOTO
KOMIUICKCHOM TUIOCKOCTH, | @HAJOTHHM, KIIaCCU(QULUPOBATS. qHCIa.
3alMCBIBATh KOMIUIEKCHOe | [lnanupyemvle
YHUCIIO B pe3yrbmamol
TPUTOHOMETPUUECKOMN Yyammiicss HayduTcs
dbopme. OTIePUPOBATH MOHATHIMH

KOMIIJIEKCHOU

TUIOCKOCTH, TPUTOHOMETPUYECKOM

(hOopMBI KOMILUIEKCHOTO YHCIIa,

n300pakaTh KOMIUIEKCHOE YHCIIO

Ha KOMILIEKCHOW TIOCKOCTH,

3aMMChIBATh KOMIUICKCHOE YHCIIO

B TPUTOHOMETPHUUECKON

dbopme.

59-60 8-9 YMHOXEHuE u Hos.kom0.ipumu | IIpeomemmnuie: Juunocmuule: popmupoBaTh Monyns

JeNeHue
KOMILJICKCHBIX YHCEl,
3allUCaHHBIX

B
TPUTOHOMETPUYECKON
dopwme,

Kopens n-it crenenn
13 KOMILJIEKCHOT'O
qucia

3

dbopMupoOBaTH yMEHUS
BBIBOJIUTh U TPHUMECHSThH
[paBuJia YMHOXEHHUA,
JIeNICHUS U N3BIICUCHUS
KOpHS N-il cTeneHu s
KOMIIJICKCHBIX YHCCII,
3allMCaHHBIX B
TPUTOHOMETPHYECKON

dbopme.

YMEHHE COOTHOCUTDH MOJTy4EHHBII
pe3yNbTaT C MOCTABICHHON
LEJIBIO.

Memanpeomemmoie:
bopMHpPOBATH YMEHHUS
yCTaHaBJIMBATh MPUUMHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PacCy X ACHHE,
yMO3aKJtoueHue (MHIYKTUBHOE,
JeTyKTUBHOE U TI0 aHAJIOTUH) U
JIeNaTh BHIBOIBI.

MPOU3BEJICHUS JIBYX
KOMIIJIEKCHBIX YHCE,
MOy JTh

YaCTHOTO JIBYX
KOMIIJIEKCHBIX YHCE,
dhopmyna Myaspa,
KOpEHb

N-i CTENEHHU U3
KOMILJICKCHOI'O 4HClIa.




Hnanupyemole

pe3yivmamol

Vuamuiicss HAyuyuTCd BBIBOJIUTH U
MIPUMEHSTD MPaBUJIa YMHOKECHUS,
JIETICHUS U U3BIICUCHUS KOPHA N-i
CTEIIECHH ST KOMILIEKCHBIX
YHCel, 3alMCAaHHbIX B
TPUTOHOMETPHUECKOH popme.

61-63 10- Pemenne Hos.xkom0 Ilpeomemmnoie: Jluynocmuute: HopMuUpoBaThH OcHoBHas Teopema
12 anredpanyecKux bopMHUpPOBATH YMEHHUS HE3aBHUCUMOCTb CYKJICHHUI. anredpsl, ClIeACTBUE
YpaBHEHUH HCII0JIb30BaTh METOIBI Memanpeomemnvie:. 13 OCHOBHOH T€OPEMBI
Ha MHOXXECTBE peleHus: anredpandeckux | GopMHpPOBATH YMEHHS anreOpsbl, Teopema
KOMIUIEKCHBIX 4HCEl YPaBHEHUI HAa MHOKECTBE | YCTaHABJIMBATH MPUUYUHHO- Buera.
KOMIIJIEKCHBIX YHCEll, CJIE/ICTBEHHBIE CBSI3H, CTPOUTD
JIOKa3bIBATh M IPUMEHATh | JIOTHYECKOE PACCYXKICHUE,
teopeMy Buera s YMO3aK/IIOueHHEe (MHIyKTUBHOE,
MHOTOYJICHOB CTEIICHU JCAYKTHBHOE U 110 aHAJIOTHH) U
BBIIIIE BTOPOH C JieN1aTh BBIBOJIBI.
Ko3(pdunmeHTamMu u3 Ilnanupyemovie
MHOKECTBAa KOMIUICKCHBIX | pe3ynbmamol
YUCEL. VYyammuiicss HayduTCs
MCIIOJIb30BAaTh METObI PEIICHUS
anredpandecKkux ypaBHEHHH Ha
MHOYKECTBE KOMIUIEKCHBIX YUCET,
JIOKa3bIBaTh U MPUMCHSTh
Teopemy Buera st MHOTOWICHOB
CTETICHH BBIIIE BTOPOH C
K03 PUIIMEHTaMH U3 MHOXKECTBA
KOMIUTIEKCHBIX YHCEN.
64 13 Kontpoasnas padora Ne [IpoBepka 3HaHU,
4 YMEHHUI U HABBIKOB 110
TeMe
DJIEeMEHTHI TEOPUH BEPOSITHOCTEN (254.)
65-69 1-5 DeMEeHThI HoB.xom0 Ilpeomemneuie: Juynocmmuele: pa3BuBaTh [lepecranoBka,
KOMOMHATOPUKH dbopmMupoBaTH YMEHHS TOTOBHOCTH K CaMOOOPa30BaHUIO | pa3MeIleHHue,

u ouaom HeroTona

JO0Ka3bIBaTh U

n

coderanue, hpopmyna




UCIIONB30BaTh GOPMYITy PEIIEHUI0 TBOPYECKUX 3ajad. OouHOMA
ounnoma Herorona, Memanpeomemnuie:. HgeroTona,
OTepUpPOBATh CBOWCTBAMH | (POPMUPOBATH YMEHHUE OMHOMHAIIbHBIC
TpeyroiabHuka Ilackans u | COOTHOCUTH CBOU K03 punneHTsl,
OMHOMHAIIBHBIX JEUCTBUS C IUIAHUPYEMBIMU TPEYTOIBHUK
KO3(pPULIEHTOB. pe3yabpTaTaMu. [Tackans.

Inanupyemole

pe3yrbmamol

VYyammiicst Hay4yuTCsl JOKa3bIBaTh

W KCIOJIb30BaTh GOpPMYyITy

ounoma HproToHa, onepupoBaTh

CBOMCTBaMH TPEYroJbHHKA

[Mackanst 1 OUHOMUATBHBIX

K03 PHUITUEHTOB.

70-72 6-8 AKCHOMBI TEOPUH HoB.xom0. Ilpeomemmnure: Juynocmmueie: GopMupoBath PesynbTar,
BEPOATHOCTEHN bopMHUPOBATH YMEHUS LETOCTHOE MUPOBO33PEHUE, AJIEMEHTApHBIN UCXOI,

OTIEPUPOBATH MOHATUSIMHU COOTBETCTBYIOIIEE COBPEMEHHOMY | IPOCTPAHCTBO
IPOCTPAHCTBO YPOBHIO Pa3BUTHS HAYKH. JJIEMEHTAPHBIX

3JIEMEHTAPHBIX UCXOJIOB,
HECOBMECTHBIE COOBITHS,
yCTaHaBJIWBATh
COOTHOIICHUS MEXIY
HECKOJILKUMH CO

43

OBITUSIMM, TIPEICTABIIATH
COOTHOIIICHUS MEXIY
COOBITUSIMH C

MOMOIIIBIO JUarpamMm
Ditnepa, BBITOIHSITH
omnepanuu oObeTMHECHUS,
nepeceyeHus,
JIOTIOJTHEHUS COOBITHH U
MPUMEHSITh TpaBuUiIa
HaXOXJICHUSI BEPOSITHOCTH
pe3yJIbTaTOB ATUX
orepanum.

Memanpeomemnuie:
dbopmMupoBaTH YMEHHS
OTIPENENSTh MOHATHUS, CO3aBaTh
0000m1eH s, ycTaHABIMBATh
aHAJIOTUH, KIIaCCU(PUIIUPOBATH.
Ilnanupyemvole

pe3yrbmamol

VYuamuiicss Hay4uTcs
OTIepUPOBATH MOHATUIMH
IPOCTPAHCTBO

3JI€MEHTapHBIX UCXO/0B,
HECOBMECTHBIE COOBITHS,
yCTaHaBJIMBATh COOTHOIICHUS
MEX/y HECKOJIbKUMHU COOBITHSIMH,
MPEACTABIATH COOTHOUICHUS
MEX/1y COOBITUSMH C TOMOIIBIO
auarpaMM Oiiepa, BBIIOIHATh
omeparuu 00beIMHEHHUS,

HUCXOJ0B, CIy4ailHOe
coOnITHE,
BEPOSATHOCTh
CIy4alHOTO COOBITHS,
JIOCTOBEPHOE
CcOOFBITHE,
HEBO3MOXKHOE
coOBITHE,
HECOBMCCTHBIC
CcOOBITHS,
00beIMHECHHE
cOOBITHIA, OTIEpaIuu
HaJ COOBITUIMH,
repeceueHue
CcOOBITHIA,
JIOTIOJIHEHUE COOBITHS,
pPa3HOCTh COOBITHI,
BEpPOSITHOCTH




nepeceucHud, A0IMOJIHCHUA
COOBITHI U IPUMEHSATH MPaBUIIA
HaXOXJI€HUs BEPOSITHOCTH
pe3yabTaTOB 3TUX ONeEepanuil.

00beTMHEHUS ABYX
HECOBMECTHBIX
COOBITHH,
BEPOSATHOCTh
JIOCTOBEPHOTO
coObITHSI, anredpa
COOBITHH,

BEPOATHOCTHOE
MPOCTPaHCTBO,
aKCHOMBI TEOPUH
BEPOSATHOCTEM.
73-75 9-11 | YcunoBHas KOMO IIpeomemnuie: Juunocmusie: popmMupoBaTh YcnoBHas
BEPOSITHOCTD bopMHUpPOBATH YMEHHUS CIIOCOOHOCTH OCO3HAHHOTO BEPOSATHOCTb,
OIIEpUPOBAThH MOHATHEM BBIOOpA U MOCTPOCHUS JNeHpoTrpamMmma,
YCIIOBHOM BEPOSITHOCTH, JaIbHENIEH NHANBUAYaJIbHOU (bopMyna noaHON
MPUMEHSATH PopMyITy TPaeKTOPHH. BEPOSATHOCTH,
MOJTHOM BEPOSATHOCTH U Memanpeomemmnuwie: ¢dopmyna baiieca.
dopmyiny baiieca, OCYIIECTBIATH KOHTPOJIb CBOEH
MPUMEHSTh METO]I NesTeNbHOCTH B IIpoLiecce
pELICHUS] BEPOSITHOCTHBIX | IOCTHIKEHHS pe3yJibTara.
3a7a4 C IOMOIIbIO Inanupyemvie
OCTPOEHUS pe3yromamaoi
JEHIPOrpaMM. VYuamuiicss HayduTcs
ONEepUPOBATH MOHITHEM YCIOBHOMN
BEPOATHOCTH, TPUMEHSITH
¢bopMyTy MOJTHOM BEPOATHOCTH U
dbopmyny balieca, mpuMeHSTh
METO/I peLICHUsI BEPOSTHOCTHBIX
3a1a4
C IOMOILIBIO MOCTPOECHUS
JEHIPOTPaAMM.
76-77 12- HezaBucumeie KOMO Ilpeomemnuie: Juynocmusie: HopMupoBaTh HeszaBucumsie
13 cOOBITHS dbopMHUpOBATH YMEHUS CIIOCOOHOCTh OCO3HAHHOTO COOBITHS, 3aBUCUMBbIE

OTIEPUPOBATH TOHATHUSIMU
HE3aBUCHUMBIE COOBITUSA U
3aBHCHUMBIE COOBITHS,

BBIOOpA U MOCTPOCHUS
JTaTbHEUIIE WHINBUILYATBHOU
TPAaCKTOPHH.

COOBITHS.




MPUMEHSTh
UX JUISl pelIeHus 3a1a4 ¢
COOTBETCTBYIOLIEN
BEPOATHOCTHOM
MOJENBIO.

Memanpeomemnuie:
(dbopMupoBaTh YMEHHUE
KOpPPEKTHUPOBATh

CBOH IIGﬁCTBHSI B COOTBETCTBUHU C
HA3MEHSIOIIEHCS CUTyaluein
Ilnanupyemuole

pe3yrbmamaoi

Yyamuiics HayuuTCs
ONEepUPOBATH MOHATHIMHU
HE3aBUCHUMBIC

COOBITHS U 3aBHCHUMBIE COOBITHS,
NPUMEHSTh UX JJIs pEeLICHUs
3a/1a4 C COOTBETCTBYIOLIEH
BEPOSTHOCTHON MOJEIBIO.

78-79

14-
15

CrnydaiiHasi BeTUYMHA

Kom0

Ilpeomemmnuie:
dbopMupoOBaTH yMEHUS
ONEepUPOBATH MOHATUIMHU
CITy4ailHOW BETUYHNHBI,
pacrpeneneHus
BEPOSITHOCTEN CIy4alHOMN
BEJIMYMHBI; HCIIOJIb30BATh
COOTBETCTBYIOIINHI
MaTeMaTU4YeCKui ammapar
JUTISL aHAlIi3a U OLEHKHU
CIIy4aiHbIX BEJIUYUH.

Juynocmmusie: GopMupoBaTh
YMEHHE KOHTPOJIMPOBATh IIPOLIECC
CBOEH MaTeMaTU4ECKOM
JIEeATEIbHOCTH.
Memanpeomemmnuwie:
(¢bopMupoBaTh yMEHHUE BUNIETh
MaTeMaTUUYeCKYIO 3aJauy B
KOHTEKCTE MpPOOIEeMHON CUTYyaIlluu
B IpyTUX

JTUCUUIUTMHAX, B OKPYXKaIOIIeH
KU3HHU.

Ilnanupyemuvle

pe3yromamabi

VYyamuiicss Hay4uTcs
ONEepUpPOBATh MOHATUIMHU
CIIy4allHOU BEJIMYHMHBI,
pacnpeiesieHus BeposTHOCTeN
CIy4allHOW BEJTWYMHBI;
KCII0JIb30BaTh COOTBETCTBYIOLIMI
MareMaTU4yecKuil ammnapar

Crny4daiiHasi BeJIMUMHA,
pacmupenaeneHue

BEpPOSITHOCTEH, CymMMa
CIIy4yalHBIX BEJIMYHH.




JJId aHajlIn3a U OCHKHA
CJ'Iy‘-IﬂfIHBIX BCJINYHH.

80-82

16-
18

Cxema beprymnu.
bunomuHansHOE
pacrpenesienie

Hos.xoMm0

Ilpeomemmnuie:
dbopMupoBaTh yMEHUS
OIIEPUPOBATH NOHATHEM
cxeMbl bepHyiun,
OMHOMHUHAIBHBIM
pacrpeeeHueM
CIIy4allHOU BEJIWYUHBI,
MPUMEHSTh 3TH MOHATHS
JUISl COOTBETCTBYIOIIMX

BCPOATHOCTHBIX MOJEICH.

Juynocmmueie: GopMupoBath
YMEHHUE MPE/ICTaBIATh pe3ybTar
CBOEH J1€ATENbHOCTH.
Memanpeomemnuie:
dbopMHpOBATH YMEHHE
OCYILECTBIATh KOHTPOJIb CBOEH
NeSTeNbHOCTH B IIpoLecce
JTOCTHXKEHHUS pe3ysibTaTa
Ilnanupyemuole

pe3yromamabi

VYyamuiics Hay4uuTCs
ONEPUPOBATH MOHITUEM CXEMBI
bepnynany,

OMHOMUHAJIBHBIM
pacrpeneneHueM Ciy4JaiHon
BEJINYMHBI,

MPUMEHSITh 3TU MOHITHUS JJIS
COOTBETCTBYIOIINX
BEPOATHOCTHBIX MOJeNei

BeposTHocTHad
MOJIeJb, UCTIBITAHNE
bepuynnu, cxema
bepnynany,
BEPOATHOCTH
KOJINYEeCTBa
YCHELIHbIX UCXOJ0B B
cxeme bepnyiu,
OMHOMHATIBHOE
pacrpeneneHue,
pacrpenelieHue
bepnynnn,
TUIEPreoMeTPUYECKOe
pacnpenelieHue.




83-85 19- XapaKkTepUCTHKH KoMO IlIpeomemnuie: JIuunocmmusie: HopMUpoBaTh Maremaruueckoe
21 CIIy4JaiftHOM dbopMHUpPOBATH YMEHUS yMeHue (hopMyIupoBaTh OKUJIAHHE, JUCIICPCHS
BEJIMYHMHBI OIIEpUPOBATh OCHOBHBIMU | COOCTBEHHOE MHEHHE. ClIyyaiiHOM
XapaKTEePUCTUKAMHU Memanpeomemnuie:. BEIIMYHHEI,
CIIy4ailHOM BEJINYNHBI, ¢dbopMHupOBaTH YMEHHE BUICTH CTaHJapTHOE
OIICHUBATH pealbHbIC MaTeMaTUYeCcKyIo 3a7a4y B OTKJIOHEHHUE, CpeiHee
CUTyallUH U TPUHUMATH KOHTEKCTE MPOOIEMHON CUTyalluu | abCOIIOTHOE
ONTUMAJIBHBIE PEIICHU, B OKPY’KarOMIeH KU3HHU. OTKJIOHEHHE,
HCIIONb3Y s Ilnanupyemvie CBOICTBa
XapaKTepHUCTUKHU pe3yromamsi MaTeMaTHYeCKOTO
CITy4YallHOW BEJIWYMHBIL. VYyamuiicss HayduTcs 0XKUJaHUS, CBOMCTBA
ONepUpOBaTh OCHOBHBIMHU JTUCIIEPCUH.
XapaKTEPUCTUKAMH CIy4dailHOMN
BEJIMYMHEI, OIICHUBATH PEATbHBIC
CUTYallHH
Y IPUHUMATh ONTHMATbHbIE
peleHusi, UCIOIb3Y s
XapaKTepUCTUKU CITy4YalHOU
BEJIMYUHBI.
86-88 22- MaremaTuueckoe Hos.xom0 Ilpeomemmnote: Juunocmusie: HopMupoBaTh MaremaTnueckoe
24 0KUJaHUE CYMMBbI bopMHUpOBaTH yMEHUS COCOOHOCTh OCO3HAHHOTO 0KHMJIaHUE CYMMBI
CIIy4aliHbIX BEITUYHMH HaxO0/IUTh BBHIOOpA U MOCTPOCHUS CIIy4aifHbIX BEIHYHH,
MaTEeMaTH4EeCKOE JTaTbHEUIIE WHINBULYATBHON MaTEMaTU4ECKOE

0XHUJIAHUE CyMMBI
CITy4allHBIX BEJIWYMH,
MareMaTu4iecKkoe
OXUJaHUE CITy4daitHON
BEJIMYMHBI, UMEIOILIEN
OMHOMUHAIBHOE
pacmpejeneHue.

TPAaeKTOPHHU.
Memanpeomemnuwie:
dbopMHpOBATH YMEHHE
OCYILECTBIATh KOHTPOJIb CBOEH
JEeSATEIBHOCTH B IIPOLECCE
JNOCTHKEHHS pe3yabTara
Ilnanupyemuvle

pe3yniomamaoi

VYyamuiicss Hay4uTCs HAXOAUTh
MaTeMaTUYECKOE 0KUJAHUE
CYMMBI CIy4alHbIX BEJIMUUH,
MaTEMaTHYECKOE 0XKHJIaHUE

0XXUJaHUE CIydalHOU
BEIIMYHHbBI, UMCIOIICH
OMHOMHMAJIBHOE
pacopeeneHue.




CIIy4yailHOU BeIMYMHBI, UMEIOLIeH
OMHOMUHAJIEHOE paclpe/ieiCHHe.

89 25 KonrpoJabsHas paGora Ne IIpoBepka 3HaHUIA,
S YMEHMH U HABBIKOB 110
TeMe
[ToBTrOpenue (114.)
90-92 1-3 O nosiBneHuun KOMO IIpeomemneoie: Juynocmmueie: GopMupoBath Meron cnencTBui,
MMOCTOPOHHUX KOPHEH dbopmMupoBaTh yMEHHUE YMEHHE KOHTPOJIHPOBATH MPOIECC | METOJ PAaBHOCHUIIBHBIX
U TIOTepe peuieHui OTIpeNeINIsATh OCHOBHBIE CBOCH MaTeMaTH4YECKOU npeoOpa3oBaHMii.
ypaBHEHU I NPUYHHBI HAPYIICHHS JeSITENHbHOCTH.
PaBHOCHIJILHOCTH TIPH Memanpeomemmuie:
pEIICHNH YpaBHEHHH. ¢dbopmMHpOBaTH YMEHUE
KOPPEKTUPOBATh
CBOU JICHCTBHS B COOTBETCTBHUU C
HU3MEHSIOIIENCS CUTyal[UEN.
Ilnanupyemvole
pe3yrbmamol
VYyamuiicss Hay4duTCsl ONPEACIATh
OCHOBHBIC ITPUYHHBI HAPYIICHHS
PaBHOCUJIBHOCTH MPU PEUICHUU
YpaBHEHUU.
93-96 4-7 OCHOBHBIE METO/IbI KOMO Ilpeomemnuie: Jluunocmmuoie: pa3BUBaTh HaBbIKK | MeToIbl perieHus

pelieHus
YpaBHEHUH

dbopmMupOBaTH yMEHUS
NPUMEHSITh OCHOBHBIE
NpUEMBI peIICHUS
ypaBHEHUI.

CaMOCTOATENbHON paboTHI.
Memanpeomemmnuwie:
(¢hopMUpOBaTH YMEHHE BbIIBUTaTh
TUIIOTE3Bl IPU PELICHUH 3a/1a4U U
MIOHUMATh HEOOXOTUMOCTH UX
IIPOBEPKH.

Inanupyemole

pe3yromamasi

VYyamuiicss Hay4yuTCs IPUMEHSATh
OCHOBHbBIE TPUEMBI PEILICHUS
YpaBHEHU.

YpPaBHEHUH.




97-99 8-10 | OcHoBHBIE METO/IBI KoMO IlIpeomemnuie: JIuunocmmusie: HopMUpoBaTh Mertozbl pereHus
pelIeHus (bopMHpOBaTh yMEHHUS MHTEpEC K U3yUYEHUIO TEMBI U HEPaBEHCTB.
HEPaBEHCTB IPUMEHSATh OCHOBHBIE KeJaHue TPUMEHSTh
NPUEMBI PEIIECHUS npuoOpeTEéHHbIC 3HAHUS U
HEPaBEHCTB. YMEHHUS.
Memanpeomemmuie:
(bopMUpOBaTH YMEHHUE BHIIBUTaTh
TUIOTE3bI IPH PEIICHUH 3aa4H U
MOHUMATh HEOOXOTUMOCTH UX
MPOBEPKHU.
Inanupyemvle
pe3yrbmamol
VYuyamuiicss Hay4uTCsl IPUMEHSThH
OCHOBHBIE TPHEMBI PELICHHUS
HEPaBEHCTB.
100 11 Konrposbnas padora Ne | Konr [IpoBepka 3HaHU,
6 YMEHHIA ¥ HABBIKOB TI0
TeMe
[ToBTOpeHue u cucremaTuzamusi yueOHoro Mmarepuana (414.)
101- 40 [ToBTOpEHue u Kom06 [IpenmeTHble pe3yNbTATHI:
139 CHUCTeMaTH3aIus yMeTh 0000maTh M CUCTEMATH3MPOBATh 3HAHHS O MPOWICHHBIM TeMaM H HCIIOJIb30BaTh

y4eOHOro MaTepuana
3a Kypc anreOpsl u
MaTeMaTH4eCKOTO
aHanausa

UX IIPU PELIeHUH IPUMEPOB U 3ajau.

MertanpeaMeTHble pe3yJIbTaThl:

KommynuxamugHnuvle:OpraHu30BbIBaTh M IUIAHUPOBATh yueOHOE COTPYAHUUECTBO C
YUHUTEIEM U OJHOKJIACCHUKAMM, YNPaBIATh CBOUM IIOBEIEHHEM (KOHTPOIb,
CaMOKOPPEKIIHS, OLIEHKAa CBOEr0 Pe3ysbTara).

Pecynamuenvie:  GopMupoBaTh  Li€J€Bble  yCTAHOBKM  Y4YeOHOH  JA€ATEIbHOCTH,
dopmupoBaTh CHOCOOHOCTP K MOOMIM3AaMU CWJI U JHEPIHM; ONpPEIeNsTh
[OCJIEIOBATEJILHOCTh INPOMEXKYTOUHBIX II€JIeH C Yy4eTOM KOHEUHOIO pe3yJibTara,
COCTaBJIATH IIJIAH IIOCJIEN0BATENIbHOCTH JEHCTBUH, OCO3HABAaTh KAauyeCTBO M YPOBEHb
YCBOGHHS.

Ilo3nasamenbnbie:0OCYIIECTBIATh CPAaBHEHHME U KJIAacCU(UKALUIO MO  3aJaHHBIM
KpUTEpUsM, BbIOMpaTh Hanbosee >PQPeKTUBHBIE CIOCOOBI pEeIIeHHs 3aJad, OCYIIECTBISAThH
pacIIMpeHHbIN NOUCK HHDOPMALIHH.

JINYHOCTHBIEPE3YIbTATHI:




dbopMupoBaHNEe YCTOWYMBOW MOTHUBAIIMM K Yy4eOHOM u MPOOIEMHO-TIOMCKOBOM
JeSTEIBHOCTSIM;

(dbopMupoBaHUE HABBIKOB OCO3HAHHOTO BhIOOpa Hanbomee 3hPpekTuBHOro crocoda
pemeHus

101- 1-3 [IpeobpazoBanue Kom6 [IpenMeTHble pE3yNbTATHI:
103 BBIPAXEHUI yMeTh 0000IIaTh U CHCTEMAaTH3UPOBATh 3HAHUSA IO MPOMIEHHBIM TEMaM M HCIOJIb30BaTh
104- 4-7 Pemenne Kom6 WX IPU PELICHUH IPUMEPOB U 3a1a4.
107 TPUTOHOMETPUUECKUX MetanpeaMeTHbIE PE3yIbTaThI:
YpaBHEHUH U Kommynukamuensie:OpraHu30BbIBaTh U IUIAHUPOBATH ydeOHOE COTPYIHUYECTBO C
HEPaBEHCTB y4UTENIeM W OJHOKJIACCHUKAaMH, YOPaBJISATh CBOMM MOBEJEHUEM (KOHTPOIb,
108- 8-10 | Pemenue Kom06 CaMOKOPPEKIUs, OI[EHKa CBOETO pe3yJibTaTa).
110 MOKa3aTeNbHBIX Pecynamusnvie:  popMupoBaTh  IeJ€BbIE  YCTAHOBKM  y4yeOHOW  JESATEIBHOCTH,
ypaBHEHUH U dopMHupOBAaTH CIOCOOHOCTH K MOOWIM3AMU CHJI W OHEPTHH; OIPEICNITh
HEpPaBEHCTB MOCJEOBATENbHOCTh IMPOMEXYTOUHBIX LI€JIe ¢ Y4YeTOM KOHEUHOro pe3yJibTaTa,
111- 11- Pemenue Kom6 COCTABJIATH IIJIAH IIOCJIEN0BATENbHOCTH JE€WCTBUH, OCO3HABAaTh KAauyeCTBO M YPOBEHb
114 14 JOTaprUPMHUECKIX YCBOCHHS.
ypaBHEHUU U Ilosnasamenvnble:0OCYIIECTBASATh CpPaBHEHHME M KIACCU(PUKALUIO MO 3aJaHHBIM
HEPABEHCTB KpUTEpUsM, BbIOMpaTh Haubojee >(PQEeKTUBHbIE CIOCOOBI pelleHHs 3ajay, OCYLIECTBISTh
pacHIMpEeHHBINA MOUCK HHPOPMAIIHH.
JInyHOCTHBIEPE3YILTATHI:
dbopMupoBaHNEe YCTOWYMBONW MOTHUBAIMM K Yy4eOHOM H MPOoOIEMHO-TIOMCKOBOM
JeSATEIBHOCTSIM;
(dbopMupoBaHUE HABBIKOB OCO3HAHHOTO BbIOOpa Hanbosee 3hPpekTUBHOro crocoda
peleHus
115- 15- [Ipumenenue Kom6 [IpenmerHble pe3yNbTaThI:
117 17 IIPOU3BOJHON K yMeTh 0000IIaTh U CHUCTEMAaTU3UPOBATh 3HAHUSA IO MPOMIEHHBIM TEeMaM M HCIOJIb30BaTh
MOCTPOEHUIO UX [IPU pEIICHUH IPUMEPOB U 3ajad.
rpadukoB QyHKIHIHA MertanpeaMeTHbie pe3ybTaTh:
118- 18- Pemenne ypaBuenuii | Kom0 Kommynuxkamuenvie:OpraHu30BbIBATh M IUIAHUPOBATH YYEOHOE COTPYIHUYECTBO C
120 20 CMEIIAHHOTO TUIIA y4UTEIEeM W OJHOKJIACCHHUKAMHM, YIPaBIATH CBOMM MOBEJEHUEM (KOHTpPOIb,
121- 21- Pemenue nepaBencts | Kom0 CaMOKOPPEKIIHs, OI[EHKa CBOCTO pe3yJibTaTa).
123 23 CMEIIaHHOTO THIIA Pecynamusnvie:  hopMupoBaTh  IEJIEBBIC  YCTAaHOBKM  y4eOHOW  JIESATEIBHOCTH,
124- 24- Pemenue TekcToBBIX | Kom6 dbopmMupoBaTh CHOCOOHOCTh K MOOWJIM3alMM CHJI M DHEPTUHU; OIPENeNiaTh
127 27 3a1a4 MOCJIEIOBATEIbHOCTh MPOMEXYTOYHBIX IIeJIel C y4eTOM KOHEYHOI'0 pe3yJbTara,




128 28 Hrorosas KOHTp COCTAaBJIATh IUIAH IIOCJIENOBATEIBbHOCTH JEHCTBUM, OCO3HAaBaTh KauyeCTBO U yPOBEHb
KOHTpOJIbHas paboTa YCBOCHHUS.
Ne7 Ilosnasamenvhble:0OCYIIECTBASATh CpPaBHEHHME M KIACCU(PUKALUIO 1O 3aJaHHBIM
129 29 Urorosas KOHTP KpUTEpHUsiM, BBIOMpaTh Hambosiee 3PPeKTUBHBIE COCOOBI pelIeHusl 3ajad, OCYIIECTBISTh
KOHTpOJIbHas paboTa pacHIMPEeHHBINA MOMCK HHPOPMAITHH.
Ne7 JIn4HOCTHBIEPE3YNBTATHI:
130- 30- Pemenue 3anay. Kom6 dbopmMupoBaHNEe YCTOWYMBOW MOTHUBAIMM K Yy4YeOHOM H MPOOIEMHO-TIOMCKOBOI
139 40 Pa6ora ¢ KUM. JIeATEIILHOCTSIM;
(dbopMupoBaHUE HABBIKOB OCO3HAHHOTO BhIOOpa Hanbomee 3hPpekTUBHOro crocoda
peleHus
140 41 Hrorosas KOHTp [IpoBepka 3HaHUM,
KOHTPOJIbHAsI YMEHHI 1 HAaBBIKOB
padora
KoopauHaThl 1 BEKTOPHI B IpocTpaHcTBe (164.)
141, 1,2 JexapToBbl Hos,xom0 Ilpeomemnuie: Jluunocmuvie: GOpMUPOBATH [IpsimoyronbpHas
142 KOOpJIMHATHI TOUKHU B dbopmMupoBaTh yMeHUS LIeJIOCTHOE MUPOBO33pEHUE, (mexapToBa) cucrema
MPOCTPaHCTBE OIIEpUPOBAThH MOHATHEM COOTBETCTBYIOIIIEE COBPEMEHHOMY | KOOpJIMHAT B

JIEKapTOBOM CHCTEMBI
KOOpAMHAT B
IIPOCTPAHCTBE; HaXOAUTh
paccTosiHue

MEXJly ByMSI TOUKaMH TIO
UX KOOpAMHATaM;
ONPEAENATh KOOPIUHATHI
CepeuHbI OTPE3Ka I10
KOOpAMHATAM €ro KOHIIOB.

YPOBHIO Pa3BUTHUS HAYKU U
00111eCTBEHHOM

MPaKTHKH.

Memanpeomemmuswie:
(hopMupOBaTHL yMEHHS
OTIPE/ICIIATH MMOHSTHS, CO3/]aBaATh
0000111eHUsI, yCTaHABINBATh
aHaJOTHH, KiacCUuPUIIMPOBATh,
CaMOCTOSATENIBHO BBIOUPATh
OCHOBAHHMS U KPUTEPHUU IS
KJIacCU(UKALINH.

Ilnanupyemuvle

pe3yromamsi

VYuamuiicst HayuuTcs
OTIePUPOBATH MOHATHEM
JIEKapTOBOM CHCTEMBI
KOOPAMHAT B IPOCTPAHCTBE,
HaXOIWTh PACCTOSIHHE MEXIY

POCTPAHCTBE,
Hayajao KOOPJAUHAT,
och abcmucce, och
OpIMHAT, OCh
anImukar,
KOOpI[I/IHaTHBIe
IIOCKOCTH,
KOOPJAMHATHOE
MPOCTPAHCTBO,
a0crucca, opuHara,
anIuImKara,
KOOpI[I/IHaTBI TOYKH.




JIBYMS TOUKAMHU TI0 MX
KOOpPAMHATAM, OIPEACIIATh
KOOpJMHATBI CEPeAMHbI OTpe3Ka
110 KOOpJIMHATAaM €ro KOHI[OB.

143,144 | 3,4 BekTopsl B HBo.xkom0 Illpeomemmuule: Jluunocmuvie: GOpMUPOBATH Hanpasnennsiii
MPOCTPAHCTBE dbopmMupoBaTh yMeHUS YMEHHE MPEJICTaBIATh PE3yJIbTaT OTpEe30K (BEKTOp),
OIIEPUPOBATH ITOHATHEM CBOEH HYJIEBOU BEKTOP
BEKTOpa JeATEIbHOCTH. (HyJIB-BEKTOP),
B IPOCTPAHCTBE, a TaKxke | Memanpeomemnule: KOJIJITMHEAapHbIE
OCHOBHBIMH MOHATHUAMHU, | OopMHUpOBATH YMEHUS BEKTOPHI,
CBSI3aHHBIMU C yCTaHaBJIUBATh COHAIpaBJICHHbIE
ONpElIEJICHUEM BEKTOPA; MPUYMUHHOCIIE/ICTBEHHbIE CBSI3H, BEKTOPHI,
OTPEAENSITh KOOPAUHATHl | CTPOUTH JIOTHYECKOE MPOTUBOIIOI0KHO
BEKTOPA, 3a1aHHOTO paccyXJIeHHe, yMO3aKII0UeHUE HaIpaBJICHHBIC
KOOpAMHATaMH €ro (MHIyKTUBHOE, IElyKTUBHOE U II0 | BEKTOPHI, paBHbIE
Hayaja U KOHIa; aHAJIOTHH) U JIeNIaTh BHIBOIBI. BEKTOPBI, BEKTOP,
CpaBHMBATh BEKTOPHI, IInanupyemoie OTJIOKEHHBIN OT
3a7laHHble KOOPAMHATAMU; | pe3yibmamol TOYKH,
HAaXOJIUTh MOAYJIb VYyamuiicss Hayuurtcs: KOMILJIaHApHBbIE
BCKTOpaA, 3a1aHHOTO OINEpUPOBATHh MOHATHEM BEKTOPA B | BEKTOPBI, KOOPINHATHI
KOOpJWHATaMM. NPOCTPAHCTBE, a TAKIKE BCKTOpa, HAXOXJICHUEC
OCHOBHBIMH MOHATUSIMHU, JUIMHBI BEKTOpa IO
CBSI3aHHBIMU C OTIPEACICHUEM €ro KOOpAMHaTaM,
BEKTOPA; ONPENIeNIsTh KOOPIAMHATHI | MapaljleNIbHbIH
BEKTOpa, 3a1aHHOTO IIEepEeHocC.
KOOpJIMHAaTaMU €ro Havajna u
KOHIIa; CPAaBHUBATh BEKTOPHI,
3a/1aHHbIE KOOPAMHATAMH;
HaXOIWTh MOJYJIb BEKTODA,
33JaHHOT'O0 KOOpAMHATaMH.
145,146 | 5,6 Cioxenue u HoB.xkom0 Ilpeomemmuule: Jluunocmnuvie:  HopMHPOBATH CymMa BEKTOPOB,
BBEIYUTAHUE BEKTOPOB dbopMupoBaTh yMEHUS OTBETCTBEHHOE OTHOIIICHUE K MPaBUIIO
ONEepUPOBAThH MOHSATHEM o0yueHHuIo, TpeyroJibHUKa,

CYMMBI
BEKTOPOB; TPUMEHSITH
IpaBWJIa TPEYTOJbHUKA,

TOTOBHOCTb K CAMOPAa3BUTHIO U
CaMOO6pa3OBaHI/II-O Ha OCHOBC
MOTHBaAIlUM K 06yqumo )41

IpaBUJIO CIIOKCHUA
BCEKTOPOB, 3aJaHHBIX
KoopAnHAaTaMH,




napajjeaorpaMmma

U napajenenunena as
CII0KECHUS BEKTOPOB;
IIPUMEHSATh CBOMCTBA
CJIOKEHUsI BEKTOPOB;
JI0Ka3bIBaTh U IIPUMEHATH
npaBuja CI0XKEHUs

Y BBIYUTAHMS BEKTOPOB,
3aJaHHBIX KOOPAUHATAMHU.

[IO3HAHUIO.

Memanpeomemnule:
dbopmMupoBaTh yMEHUS
yCTaHaBIUBATH MPUUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH
JIOTMYECKOE PACCYkKIEHHUE,
YMO3aKJII04eHue (MHIyKTHUBHOE,
JNeyKTUBHOE U 10 aHAJIOTUH) U
JieJ1aTh BHIBOJIBI.

Inanupyemovie

pe3yromamaoi

VYyammiicss HayduTcs
ONEepUPOBATH MOHATUEM CYMMBI
BEKTOPOB, IPUMEHSATH IIPaBUIIA
TPEyrojbHHUKA, MapajljiesiorpaMma
U Napajuiesaenuneaa s
CJIO’KE€HUS BEKTOPOB, IPUMEHSATH
CBOMCTBA CJI0KEHUS BEKTOPOB,
JIOKa3bIBaTh U IPUMEHSTh
MpaBuJIa CIOKEHHS U BBIYUUTAHUSA
BEKTOPOB, 3a/laHHBIX
KOOpAMHATAMHU.

CBOICTBA CIIOKCHUS
BEKTOPOB, IPABHIIO
napajieorpamma,
MPaBUIIO
nmapasuiesienuIe ia,
Pa3HOCTh BEKTOPOB,
MMpaBUJIO BEIYUTAHUSA
BEKTOPOB, 3aJJaHHBIX
KOOpAMHATAMHU,
IMPOTUBOITIOJJIOXKHBIC
BEKTOPBI.

147-
149

7-9

YMHOKEHHNE BEKTOpA
Ha yucio. 'omoreTus

KOMO

Ilpeomemmuuie:
dbopMHUpOBATH YMEHUS
YMHOXaTh BEKTOp Ha
9HCII0; JIOKa3bIBATh U
OPUMEHSTH CBOHCTBO
KOJUTMHEAPHBIX BEKTOPOB,
PaBUIIO

YMHOXEHUS BEKTOPA,
3aJJaHHOTO
KOOpJIMHATaMH, Ha YHCIIO;
OPUMEHSTh CBOHCTBA
YMHOXKCHHS BEKTOpa Ha
YHUCJI0, METOJT KOOPIUHAT
TUTSE

Jluunocmuvle:  GOpPMUPOBATH
WHTEPEC K U3YUYCHUIO TEMBI U
KellaHue

MPUMEHSTh TNPUOOPETEHHBIC
3HAHUS U YMEHHUSI.
Memanpeomemmuuie:
dbopMupOBaTH yMEHUS
OIpEICIATh MOHSITHS,
yCTaHaBJIUBATh NIPUYHUHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOWTH
JIOTUYECKOe

paccyKJIeHue, yMO3aKIIOUCHHE
(MHIyKTUBHOE, IETyKTHBHOE U TIO
AHAJIOTHH) U JIeJIaTh BBIBOJIBI.

YMHOKEHUE BEKTOPA
Ha YMCJI0, CBOMCTBO
KOJITMHEAPHBIX
BEKTOPOB,

CBOMCTBA YMHOXKEHUS
BEKTOpa Ha YUCJIO,
METOJT KOOPANHAT,
TOMOTETHS, LIEHTP
TOMOTETHH,

K03 puiueHT
TOMOTETHH, CBOMCTBA
TOMOTETHH




pelieHus 3aaay;
OTIEPUPOBATH MOHSATHEM
TOMOTETHS; IPUMEHSITh
CBOMCTBA TOMOTECTHHU.

Inanupyemvle

pe3yromamaoi

VYyammiicss HayuyuTCs yMHOXKATh
BEKTOp Ha YHCJIO; I0KA3bIBATh U
MPUMEHSTHh CBONCTBO
KOJIJTMHEAPHBIX BEKTOPOB,
MPaBUJIO YMHOXKEHHUS

BEKTOPA, 3a1aHHOT0
KOOpAMHATAMU, Ha YUCJIO;
MIPUMEHSATh CBOMCTBA
YMHOEHHSI BEKTOPa Ha YHCIIO,
METOJI KOOPAUHAT JJIs pelleHUs
3a7ay; OMEPUPOBATH MOHATHEM
FOMOTETHS; TPUMEHSTh CBOWCTBA
TOMOTETHH.

150-
152

10-
12

Cxansipaoe
MPOM3BEICHUE
BEKTOPOB

HOB

Ilpeomemmuule:
dbopMupoBaTh yMEHUS
OIEPUPOBATH NOHSATUAMH
yriaa

MEXJTy BEKTOpaMH U
CKaJIIPHOTO
NPOU3BEICHUS IBYX
BEKTOPOB;

JIOKa3bIBATh U IPUMCHSITh
yCIIOBHE
HNEePIEHANKYISIPHOCTH
IBYX

HEHYJIEBBIX BEKTOPOB U
bopmyIly CKaJIspHOTO
IPOU3BENICHUS ABYX
BEKTOPOB, 33JJaHHBIX
KOOpJIMHATAMH;
OPUMEHSATH GopMyy
KOCUHYCa

yria MEXIy BEKTOpaMH,

Jluunocmuvle:  GOpMUPOBATH
MHTEPEC K U3yUYEHHUIO TEMBI U
KEJIaHue

MPUMEHSATh MPHOOPETEHHBIE
3HAHUS U YMEHHUS.
Memanpedmemmuuvie:
dbopmMupoBaTh yMEHUS
OTIpeneNsATh MOHATHUS,
yCTaHABJIMBATh MPUYUHHO-
CIIEZICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOe

paccyxJieHHe, yMO3aKII0UeHHE
(MHIYKTHUBHOE, JETyKTHBHOE U TI0
aHAJIOTUH) U JIeJaTh BHIBOIBI.
Ilnanupyemuole

pe3yrbmamol

VYuamuiicss Hay4duTcs
OTEpUPOBATH MOHSATUSIMH YTia
MEXKJTy BEKTOPaMH U CKaJISIPHOTO
MIPOU3BENICHUS JIBYX BEKTOPOB;
JIOKa3bIBATh M IPUMECHSITH

Yron mexay
BEKTOpPaMHU,
HNepHeHINKYIspHbIE
BEKTOPBI, CKaJIsIPHOE
POU3BEJEHUE IBYX
BEKTOPOB, CKaJIIPHBIi
KBaJpart, yCIOBUE
NEepIEeHIUKYIIPHOCTH
IBYX HEHYJIEBBIX
BEKTOpOB, (hopmyiia
CKaJIsIpHOTO
MPOU3BEEHUS IBYX
BEKTOPOB, 3aJlaHHbIX
KOOpJIMHATAMH,
dbopmyna

KOCHHYCa yrIJla MeX1y
BEKTOPaMH, CBOICTBA
CKaJsIpHOTO
pOU3BECHUS
BEKTOPOB.




CBOWCTBA CKaJISIPHOTO
IPOU3BEIEHHS BEKTOPOB.

YCIIOBHE MEPIEHIUKYIIPHOCTH
JIBYX HEHYJIEBBIX BEKTOPOB U
bopmyny CKaJIsipHOTO
MMPOU3BECICHUS IBYX BCKTOPOB,
3aIaHHBIX KOOPAWHATAMU;
NPUMEHSTH GOPMYITYy KOCUHYCa
yrjia MeXJy BeKTOpamHu,
CBOMCTBA CKAJISIPHOTO
MIPOU3BEICHHUS BEKTOPOB.

153- 13- I'eomerpuyeckoe KOMO IIpeomemmuuie: Jluunocmusie: HopMUpPOBATH I'eomeTpuyeckoe
155 15 MECTO TOYEK dbopMupoOBaTh yMEHUS 1IEJIOCTHOE MUPOBO33pEHUE, MECTO TOYEK,
MPOCTpaHCTBA. ONepUpPOBaTh NOHATUAMU COOTBETCTBYIOLIEE COBPEMEHHOMY | OHMCCEKTOP
VYpaBuenue Te€OMETPUYECKOT0 MecTa YPOBHIO Pa3BUTHUS HAYKHU U JIBYTPaHHOTO YTIa,
MJIOCKOCTH TOYEK B IPOCTPAHCTBE, 001IIeCTBEHHOM ypaBHEHHE (QUTYDEI B
ypaBHeHUsI PUTYpPHI B MPaKTUKH. KOOPJIMHATHOM
KOOPJIMHATHOM Memanpeomemnuie: MPOCTPAHCTBE,
MIPOCTPAHCTBE; BHIBOJIUTH dbopMupoBaTh yMEHHUS ypaBHCHUE
U UCIIOJIB30BATh yCTaHaBJIMBATh MJIOCKOCTH.
ypaBHEHUE MPUYHHHOCIICICTBCHHBIC CBSI3H,
MJIOCKOCTH CTPOUTH JIOTHYECKOE
paccyxJieHne, yMO3aKII0UeHHe
(MHIYKTUBHOE, JICAYKTHBHOE H IO
aHAJIOTUH) U JIeJaTh BBIBOJIBI.
IInanupyemuole
pe3yrbmamol
VYuamuiics Hay4duTcs
OTIepUPOBATH MOHATUIMH
TeOMETPUYECKOT0 MECTa TOYEK B
MIPOCTPAHCTBE, YPaBHEHUS
¢burypbl Ha KOOpIMHATHON
MJIOCKOCTH; BBIBOJUTH U
WCIOJIb30BaTh YPaBHEHHE
MJIOCKOCTH.
156 16 KoutpoabHnasn [IpoBepka 3HaHU,
padora Ne 1 YMEHUH ¥ HaBBIKOB I10

TEMC




Tena Bpamenus (294.)

157- 1-3 Hunuaap Hos.xom0 Ilpeomemnuie: Jluunocmuvie: GOpMUPOBATH Hunuuap, 60koBas
159 dbopMupoOBaTH YMEHHE YMEHHUE MPE/ICTaBIATh Pe3ybTarT MOBEPXHOCTh
OTEePHUPOBATH MOHATUSIMH cBoeH LWINH/IPA, OCHOBAHUS
UIIMHJpA U €ro OEATECIIbHOCTH. OUuJINHApA,
3JIEMEHTOB; HAaXOUTh Memanpeomemmubvie: obpasytomas
AJIIEMEHTHI IUINHIPA; (dbopMHpOBaTH yYMEHUE BHUICTH HUIUH]PA, OCh
HaXOJUTh MaTeMaTHYECKYI0 IUIUHIpPA, BBICOTA
Io1aas GOKOBOM 3a71auy B KOHTEKCTE MTPOOIEeMHOM LWJINHIPA, IIOBOPOT,
MOBEPXHOCTH LMJIMHAPA U | CUTyallMu B IPYTHX HalpaBJeHUE
MJI0MIA/b TOJTHOU JTUCIUTIITNHAX, IOBOPOTA, OChb
MMOBEPXHOCTH LUIMHJPA. B OKPY KarOIIEH )KU3HHU. BpamceHus, TCIO
ITnanupyemvie BpAII[CHUs, OCEBOE
pe3yrbmamol CeUeHHE IMINH/IPA,
Yuamuiics HayuuTcs pa3BEpTKa LMIMHAPA,
ONCpUPOBATH NOHATUIMU mIomaas 60KOBOK
LUJIMHAPA U €0 JIEMEHTOB, MOBEPXHOCTHU
HAXOJUTh JIEMEHTHI [IHJIUH/IPA, HUJIMHAPA, TIOUIAb
HaXOINUTh IIJIOIIALs OOKOBOM MOJTHOM MOBEPXHOCTHU
MOBEPXHOCTU LHJIMHIPA U HUTUHIPA.
MJIOIA/(b TIOJTHOW TOBEPXHOCTH
IHJIHHAPA.
160,161 | 4,5 KomOunauuun KOMO Ilpeomemnuie: Jluunocmuvie: GopMUpPOBATH [Ipu3ma, BOucaHHas B

HAJIMHIPA U IPU3MBI

dbopmMupoBaTh yMEHUS
OIEPUPOBATH TOHSITHUIMH
NPU3MBI, BIIUCAHHOU B
UUIUHID, U IPU3MBI,
OINHMCAaHHOM OKOJIO
HUIHH]IPA;
HCIO0JIb30BaTh CBOMCTBA
B3aHMHOT'O
PacIoNOKEeHUs IUIUHAPA
u

PHU3MBI

YMEHHE COOTHOCUTH MOJTyUeHHBIN
pe3yJbTAT C MOCTABIEHHOMN
LIEJIBIO.

Memanpeomemnule:
(dbopMHpOBATH YMEHHE MOHUMATh
1 UCII0JIb30BaTh MaTEMaTUUECKHE
CpeJICTBa HATJISIIHOCTH sl
WJUTIOCTPALIU, HHTEPIPETALNH,
apryMeHTalHH.

Inanupyemovie

pe3yromamasi

Vuamuiicss Hay4duTcs
OIIepUpPOBaTh NOHITUIMHU

LWINHIP; IPU3MA,
OIMCaHHAas OKOJIO
LUJIMHIPA.




MIPU3MBI, BIUCAHHOU

B LMJIMHJD, U IPU3MBI,
ONKMCAaHHOW OKOJIO LIUIUH/IPA;
HCIIOJIb30BaTh

CBOMCTBA B3aMMHOI'0
pacHookKEeHUs LUWINHAPA U
MPU3MBI.

162- 6-8 Konyc Hos,komM0 Ilpeomemmuuie: Jluunocmuvie: GOpMUPOBATH Konyc, 6okoBas
164 dbopMHUpPOBATH YMEHUS YMEHHE MPEJICTaBIATh PE3yJIbTaT MOBEPXHOCTh KOHYCa,
OTIepUPOBATH MOHATUSIMU cBoei OCHOBaHHE KOHYcCa,
KOHYCa U €r0 3JIEMEHTOB; | MeATCIHHOCTH. o0pa3yro1mas KoHyca,
HAXOJUTh SJIEMEHTHI Memanpedmemmubwie: BEpIIMHA KOHYCa, OCh
KOHYCa; HaXOJUTh (¢bopMupOBaTH YMEHUE BHJIETh KOHYcCa, BBICOTa
Iomaas GOKOBOM MaTEeMaTHYECKYIO0 KOHYCa, 0CeBOE
MOBEPXHOCTH KOHYCA U 3a7a4y B KOHTEKCTE MPOOJIEeMHOM CeUeHHe KOHYyca,
MJI0IIaAb TOJTHOM CUTYaIlMH B APYTHX pa3BépTKa KoHyca,
MOBEPXHOCTH KOHYCA. JUCIUILINHAX, momank 6OKOBOH
B OKpYKarouiei Ku3Hu. MOBEPXHOCTHU
ITnanupyemoie KOHYcCa, IIONAalb
pe3yrbmamol MIOJTHOM TMOBEPXHOCTH
Yuamuiicss HayuyuTcs KOHYca.
OTIEPUPOBATH MOHATUAMH KOHYyCa
M €ro 2JIEMEHTOB, HAXOJIUTh
3JIEMEHTHI KOHYCa, HAXOAUTh
moua b OOKOBOH MOBEPXHOCTH
KOHYCa ¥ IIOIA1b MOJTHOU
MMOBEPXHOCTU KOHYCA.
165,166 | 9,10 | YceuéHHblil KOHYC Hos,xom0 IIpeomemmuuie: Jluunocmusie: HopMUpPOBATH VYceu€HHbI KOHYC,

dbopMupoBaTh yMEHUS
OTIepUPOBATH MOHSATUIMHU
YCE4EHHOI 0 KOHYCA U €TO
9JIEMEHTOB; HaXOJIUTh
AJIIEMEHTHI YCEUEHHOTO
KOHYyCa; HaXxOJIUTh
M0 b OOKOBOM
MOBEPXHOCTH YCEUEHHOTO

YMEHHE NPE/ICTaBIATh PE3YIbTaT
cBOeH

JESITebHOCTH.
Memanpeomemmuuie:
dbopMupoBaTh yMeHHE BUAETDH
MaTeMaTHYECKYIO

3a7ayy B KOHTEKCTE MPOOIEMHOMN
CUTYaIUH B IPyrUX

OCHOBAHHUS
YCEUEHHOI0 KOHYyCa,
o0Opaszyromas
YCE4EHHOTO KOHYCa,
OOKOBasi MOBEPXHOCTh
yCEe4EHHOI0 KOHYCA,
OCh YCEYEHHOTO
KOHYCa, BBICOTA




KOHYCa M IUIOIIAb
MTOJTHOM MOBEPXHOCTH
YCEUEHHOI0 KOHyca

JUCIUTUINHAX,
B OKPYKaIOIIEi KU3HU.
IInanupyemuole

pe3yrbmamaoi

Yuamuiicss HayuuTcs
OIEpUPOBATh MOHATHIMHU
yCEe4EHHOI0 KOHYCa

U €ro 3JIEMEHTOB; HAXOAUTh
JJIEMEHTHI YCEUYEHHOI0 KOHYCa;
HaXOJIUTh

1013 OOKOBOM MOBEPXHOCTH
yCE4EHHOr0 KOHYyCa U ILIONalb
IIOJIHOM TIOBEPXHOCTH YCEUYEHHOIO
KOHYcA.

YCEYEHHOI0 KOHYCa,
OCEBOE CEUEHHE
YCE€4EHHOI0 KOHYCa,
pa3BEpTKaA
YCEYEHHOTO KOHYCa,
IJI011a b OOKOBOM
[MOBEPXHOCTH
YCEYEHHOT0 KOHYCa,
IJIOIIAIh MMOJTHOM
[IOBEPXHOCTH
YCE4EHHOT O KOHYyCa

167-
169

11-
13

KomOunanum xonyca
Y T PaMHUIBI

Hos,xoM0

Ilpeomemnuvie:
dbopmMupoBaTh yMeHUS
OTIEPUPOBATH MTOHATHIMHI
MUPAMHU/IbI, BIIUCAHHOW B
KOHYC, U ITUPaMU/IbI,
OIMMMCAHHOW OKOJIO
KOHYCa;

HCIOJIb30BaTh CBOMCTBA
B3aHMHOTO
pacIooXeHHsI KOHyca U
MHAPAMHMJIBI.

Jluunocmuvie: GOpMUpPOBATH
YMEHHE COOTHOCUTh MOJIyUeHHBIN
pE3yJIbTAT ¢ MOCTABIEHHOMN
LEJbIO.

Memanpeomemnule:
(dbopMHpOBATH YMEHHE TOHUMATh
U ACTI0JIb30BaTh MaTEMaTUUECKHE
CpeJICTBa HATJISIIHOCTH sl
WJUTIOCTPALIMU, HHTEPIPETALNH,
apryMeHTalnu

Inanupyemovie

pe3yromamaoi

Vuamuiicss Hay4yuTcs
ONEepUpPOBAThH MOHITUIMHU
MMUpPaMUJIbl, BMUCAHHOU

B KOHYC, U MUPaMUbl, OITMCAHHOMN
OKOJIO KOHYCa; UCII0JIb30BaTh
CBOMCTBA B3aMMHOTO
pacmnoyoKeHHsl KOHyca U

U PaMUJIBI.

[Tupamuna,
BIIMCaHHAas B KOHYC;
nupamMuja, OMCaHHas
OKOJIO KOHYCa;
yCeUEHHAasI NUpaMu/ia,
BITHCaHHAas B KOHYC;
yceu€HHasg nupamu/a,
OINKCaHHAasl OKOJIO
KOHYyca.




170 14 KonTpoJsbHas IIpoBepka 3HaHuU,
padora Ne 2 YMEHUU U HABBIKOB 110
TeMe
171,172 | 15,16 | Cdepa u miap. KOMO Ilpeomemmuuie: Jluunocmusie: GopMUpPOBATH Cdepa, nentp chepsi,
VYpaBuenue chepbl dbopMHupOBATH YMEHUS L[EJIOCTHOE MUPOBO33PEHHE, paaunyc cdepsl,
ONEPHUPOBATH NOHSATUSIMH | COOTBETCTBYIOIIEE COBPEMEHHOMY | AMaMeETp cdepsl, map,
cdepsl U 1mapa; BBIBOJUTh | YPOBHIO PA3BUTHUS HAYKH U LEHTP
ypaBHeHUE chephl; 0011eCTBEHHOU nrapa, moBEepXHOCTh
COCTaBJISITh ypaBHEHUE MPaKTUKH. miapa, paJauyc mapa,
cdepsl Mo e€ 3alaHHBIM Memanpeomemnule: auameTp 1apa,
dIeMEeHTaM (dbopmMHpOBaTH YMEHUE ypaBHEHUE
OTpPEeNeNATh MOHATHS, CO3/]aBaATh cdepsl
0000m1IeHusI, ycTaHABJIMBATh
aHAJIOTUH, KIAacCU(PHUIIMPOBATD,
CaMOCTOSTENILHO BBIOUPATh
OCHOBAHHS U KPUTEPHUH IS
KJIacCU(UKAITNT
Ilnanupyemuole
pe3yrbmamol
VYuamuiicss Hay4uTcA
OIIEPUPOBATH MOHATHAMU CHepbl U
nrapa, BHIBOJUTh YPaBHEHHUE
cdepsl, COCTaBIATh ypaBHEHUE
chepsl 10 e€ 3aJaHHBIM
JJIeMEHTaM.
173- 17- B3anmuoe Hog,kom0 Ilpeomemmuuie: Jluynocmmuoie: pa3BUBATh HaBBIKU B3anmnoe
175 19 pacnoyioKeHHne bopmMupoBaTh yMeHUE CaMOCTOSATENIbHON paboThlI, pacnonoxenue chepbl

chepbl 1 IITOCKOCTH

pacrno3HaBaTh Clydau
B3aHMHOTO
pacrnosioxeHus chepsl U
IJIOCKOCTH

aHaju3a CBOEH paboTHI.
Memanpeomemnule:
dbopmMupoBaTh yMEHUE
COOTHOCHUTBH CBOM JIEUCTBUS C
IJTAHUPYEMBIMH Pe3yJIbTaTaMHu
Ilnanupyemuole

pe3yrbmamol

Yyamuliicss Hay4nuTCs
pacro3HaBaTh CIy4ad B3aUMHOTO

U TUIOCKOCTH;
OoJbIIIasi OKPYXKHOCTh
chepbl; 0OJIBIION
KpyT mapa;
KacaTeJbHast
IUIOCKOCTH K cdepe;
KacaTesibHas mpsiMasi K
cdepe; CBOHCTBO
panmyca,




pacnoJioxkeHus chepsl U
IJIOCKOCTH.

MPOBENEHHOTO K
chepe

176- 20- MHororpaHHukH, Hos,xoM0 Ilpeomemnuie: Jluunocmuule: GopMUPOBATH MHoOTrOorpasHuxk,
178 22 BIIMCaHHBIE B cepy dbopMHUpPOBATH YMEHHUS ymeHue GopmynupoBath BIIMCAHHBIN B chepy;
OIEPUPOBATH MOHATHEM coOCTBEHHOE CBOIICTBA MPU3MBI,
MHOT'OTPaHHUKA, MHEHHE. BIIMCAaHHOM
BIIMCAaHHOTO B chepy; Memanpedmemmuuvie: B cepy; CBOIMCTBA
IPUMEHATH CBOWCTBA (bopmMHpoBaTh yMEHHE HPaMHUIBI,
PU3MBI, BIIMCAHHOH B HCII0Ih30BaTh MPUOOPETEHHBIC BIHUCAaHHOH B chepy
cthepy, u CBONCTBA 3HAHUS B IPAKTUYECKOM
nmupamMuibl, BDNUCaHHOU B NEeSITECIIBHOCTH.
cepy. Ilnanupyemuole
pe3yabmamol
Yuamuiics HayuuTcs
OIIEpUPOBATh NOHATUEM
MHOTOIpaHHHUKA, BIMCAaHHOTO B
chepy; MPUMEHSATHh CBOHCTBA
IPU3MBI, BIUCAHHOU B cepy, U
CBOMCTBa NUpamMubl, BIHCAHHON
B cepy
179- 23- MHoOrorpaHHuKH, KOMO Ilpeomemnuie: Jluunocmuvie: GOpMUPOBATH MHoOrorpanHuk,
181 25 OIUCAHHBIE OKOJIO dbopMHUpPOBATH YMEHHUS YMEHHE MIPEJICTABIIATE PE3YJIbTAT ONMUCAaHHBIA OKOJIO

chepsl

ONIEpPUPOBATH MOHATHEM
MHOTOTPaHHHKA,
OIMCAaHHOTO OKOJIO
chepbl; MPUMEHATH
CBOMCTBa MPU3MBI,
ONMCAHHON 0K0JIO chepbl

CBOEH

JeSTENbHOCTH.
Memanpeomemnuie:
dbopmMupoBaTH YMEHHS
OTIPEEINISITh MOHSTHUS, CO3aBaTh
0000mIeHusI, ycTaHABJINBATh
aHaJIOTUH, KIacCU(PHUIIMPOBATD,
CaMOCTOSATENILHO BBIOUPATh
OCHOBAHHS U KPUTEPHUH IS
KJIacCU(hUKAITIH.
Ilnanupyemuole

pe3yrbmamol

VYuamuiicss Hay4duTcs
ONepUPOBATH MOHITHEM

cdepsrl; cBOMCTBA
MUPaMU/IBL,
ONMCaHHOW OKOJIO
cdepsrl; cBOMCTBa
MIPU3MBI, OITMCAHHON
0KO0JI0 c(epsl




MHOTOTpaHHUKA, OTTMCAHHOTO
OKOJIO cpephl; MPUMECHSITh
CBOWCTBA MPU3MBI, OMHUCAHHOUN
0KO0JI0 Chephl.

182- 26- KomOunanmm KOMO Ilpeomemmuuie: Jluunocmuvie: GOpMUPOBATH [nnwHzap, BIMCAHHBIHA
184 28 HWIHHAPA U Chephl, dbopMHUpOBATH YMEHHE YMEHUE COOTHOCHUTD MOJYYCHHBIH | B cepy; KOHYC,
KOHYyca U chepsl OIEePHUPOBATH OHATUSIMH pe3ybTaT C MOCTABJICHHON BIIMCAHHBIN B chepy;
IWINH/IPA, BIUCAHHOTO B | IIEJIBIO. yCeuEHHBIN KOHYC,
ctepy; KoHyca, Memanpedmemmuuwie: BIUCaHHBIN B chepy;
BIIMCAHHOTO B cdepy; (dbopMHpOBaTh YMEHHE MMOHMMAaTh | HWIMHAP, ONMCAHHBIN
yCeu€HHOTr0 KOHYca, Y UCIOJIb30BaTh MAaTeMaTHUECKUE | OKOJIO cepsl;
BIIUCAHHOTO B cdepy; Cpe/CTBa HATISTHOCTH IS KOHYC, OITICAaHHBIN
HUIUHIPA, OMUCAHHOTO WUTIOCTPAIIHH, okoJ10 chepsr;
OKOJIO MHTEPIpPETALnH, apryMEeHTAIHH. yCeuEHHBIN KOHYC,
cdepsl; KOHYCa, Inanupyemoie ONHMCAHHBIA OKOJIO
ONHMCAaHHOTO OKOJIO pe3yibmamol cdepsl
cthepsl; yceu€HHOTO VYuamuiicss HayyuTcs
KOHYCa, OTIMCAHHOTO ONEepPUPOBATH MOHITHIMHU
okoJ10 chepsr; LHUJIUH]PA, OMUCAHHOTO OKOJIO
UCII0JIb30BaTh CBOWCTBA cdepbl; KOHyca, OIMMCAHHOTO
KOMOMHAIUI HMIMHIPA U | OKOJIO CEephl; HCIOIb30BaTh
cdepsl, KOHyca U cepbl. | CBOMCTBA KOMOMHAIMM IMJIHHIPA
u chepsrl, KoHyca U chephl.
185 29 KonTpoubnas [IpoBepka 3HaHuH,
padota Ne 3 yMEHUH ¥ HaBBIKOB 110
TeMe
O61BeEMsI Ten. [lnomans chepsr (174.)
186- 1-3 O0béM Tena. KOMO IIpeomemnuie: Jluunocmuule:  HOPMHPOBATH O0bém Tena, popmyna
188 dopmynbl IS dbopmMupoBaTh yMeHUS OTBETCTBEHHOE OTHOILEHUE K 00bEMa IPU3MBIL.

BBIUMCIIEHUS 00BEMA
MPU3MBI

OTIEPUPOBATH MOHITHEM
00BEMa Tena, BEIBOIUTE U
MPUMEHSATh POPMYITy ISt
HaXO0XJIEHUS 00BEMa
MPU3MBI

o0y4eHwuto,

TOTOBHOCTH K CAMOPAa3BUTHIO U
caMm000pa30BaHHIO HA OCHOBE
MOTHBALMH K OOYYCHUIO U
MO3HAHHMIO.
Memanpedmemnule:
dbopmMupoBaTh yMEHUS




yCTaHAaBJIMBATh IPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH
JIOTMYECKOE PACCYKICHHUE,
YMO3aKJII04eHue (MHIyKTHUBHOE,
JNeyKTUBHOE U 10 aHAJIOTUH) U
JIe1aTh BHIBOJIbI

Ilnanupyemuvie

pe3yromamaoi

VYyammiicss Haydurtcs
OIepupoBaTh MOHATHEM 00BEMA
TeJa, BBIBOJUTD

U IPUMEHATH GOPMYITY s
HaXOKJeHUs1 00bEMa IPU3MBIL.

189-
193

4-8

DopMyIBI 174
BBIYMCIICHUS
00BEMOB MMUpPaMUIBI
1 yCEUYEHHOUN
NUPAMUJIbI

KOMO

Ilpeomemmuuie:
dbopMHUpPOBATH YMEHUS
BBIBOJMTh U TIPUMCHSTH
bopmyIsl 115
HaXO0XJeHUs1 00bEMa
nupaMuabl 1 00bEMa
YCEUEHHOU MUPAMUIBI.

Jluynocmuole:  HopMUPOBATH
OTBETCTBCHHOE OTHOIICHHE K
o0yueHuio,

FOTOBHOCTH K CAMOPa3BUTHIO U
caM000Opa30BaHUIO HA OCHOBE
MOTHBAIIUHA K OOYYCHHUIO U
IMO3HAHHIO.

Memanpedmemnuvie:
hopMHupoBaTH YMEHUS
YCTaHaBJINBATh
MIPUYUHHOCJICCTBEHHBIEC CBSI3H,
CTPOUTH JOTHYECKOE
paccykJeHHne, yMO3aKII0UeHNe
(MHAYKTUBHOE, IEYKTUBHOE U 110
AQHAJIOTHH) U JIeJIaTh BBIBOIBI
Ilnanupyemuvle

pe3yivmamol

VYuanuiicss HayduTCs BBIBOJUTDH U
MPUMEHSTh POPMYJIBI IS
HaxXO0XJeHUS 00bEMA MUPAMHJIBI U
00bEMa yCeuEHHOW MUpaMHUJIbI.

dopmyna o0bEMa
nupamMuel, Gopmyia
o0béMma yceu€HHoOU
U PAMHTI




194 9 KonTpoJsbHas IIpoBepka 3HaHuU,
paGora Ne 4 YMEHUU U HABBIKOB 110
TeMe
195- 10- OOBEMBI Ten KOMO Ilpeomemmuuie: Jluunocmusie: GopMUpPOBATH dopmyna o0bEMa
199 14 BpaIleHUS dbopMupoBaTh yMEHHUE HE3aBHCUMOCTb CYKJICHUH. KOHYyca, ¢popmyiia
BBIBOJIUTH U MIPUMEHSTH Memanpedmemnuvie: 00BbEMa yCeuE€HHOro
bopmyInsl 115 dbopmMupoBaTh yMEHUS KOHYCa,
HaXO0XJeHUs1 00bEMa yCTaHaBIUBATH MPUUYNHHO- dopmyna oO6bEMa
KOHyca, 00béMa CJIEJICTBEHHbBIE CBSI3U, CTPOUTH IMHpa, hopmyia
yCe4EHHOT0 KOHYCa, JIOTUYECKOE PACCYK/ICHHE, o0béma mapa.
00BbEMa MUIIMHPA, yMO3aKItoueHne (MHyKTHBHOE,
00BéMma 1mapa JIeAYKTHBHOE U TIO aHAJIOTHH)
JIeJ1aTh BBIBOJIBI.
Inanupyemvle
pe3yrbmamol
VYyamuiicsi HayuYuTCs BHIBOJUTD H
OPUMEHATH POPMYIIBI IS
HaxOXJIeHUs 00bEMa MUpaMUIbl U
00bEMa yCeUEHHOW MUPaMHUJIbI.
201,201 | 15,16 | [Tnomans chepbl KOMO Ilpeomemmuuie: Jluunocmuvle:  HopMHpPOBATH [Lnomanp

dbopMHUpOBATH YMEHHE
BBIBOJHUTH U
UCIIOJIb30BAaTh
bopmyny nius
HAXOXKIACHUS TUIOMIAIA

chepsl

OTBETCTBEHHOE OTHOILEHUE K
o0yueHuio,

TOTOBHOCTH K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIUH K 00YyUECHUIO U
MO3HAHHUIO.
Memanpedmemnule:
bopMHUpPOBATH YMEHHE
yCTaHaBIUBATH MPUUYNHHO-
CJIEJICTBEHHbBIE CBSI3U, CTPOUTH
JIOTUYECKOE pacCy XJAeHHeE,
YMO3aKII04eHue (HHIyKTHBHOE,
JNeJyKTUBHOE U M0 aHAJIOTUH) U
JIeaTh BBIBOJIBI.
Ilnanupyemuvle

pe3yibmamol

MOBEPXHOCTH 1Iapa.




VYyamuiicss HaydnuTCs BBIBOJAUTH U
HCII0JIB30BaTh GOPMYITY JUIs
HAXOXKJCHUS TUIOIAAN CQEpHI.

202 17 KounTtpoabnasn [IpoBepka 3HaHui,
paGora Ne 5 YMEHHUU U HABBIKOB 110
TeEME
[ToBTOpeHne u cucremaruszanusi yueOHOro Marepuana (84.)
203 1-7 [ToBTOpenue u IIpenmeTHbIE pe3yIbTaThl:
CHCTeMaTH3aIUs (hopMyJIUpOBaTH OCHOBHBIE ONPEENICHUS] U TEOPEMBI 3a Kypc reomeTpun 11;
6 MPUMCHATH NOJTYUYCHHBIC 3HAHUA IPU PCHICHUU T€OMETPHUUICCKUX 3aiay.
yqe HOTO MaTepHaIIa MeTaHpe}IMeTHLIC PE3YJIbTAThI:
Kommynuxamuenvie: onpenenaTh Head ¥ QYHKIUH YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS; IUNITAHUPOBATh OOIIHME CIIOCOOBI
pa6OTLI; 00MEHHBATHLCS 3HAHUSIMH MEXKAY YICHAMU I'PYIIIIbI [UTd IPUHATUA S(b(beKTI/IBHI)IX COBMCCTHBIX pemeHHﬁ.
Peey/zﬂmueHbleZ BBICTPAXUBATDH MOCIICA0BATCIIBHOCTD H€06XO,Z[I/IMLIX onepaunﬁ.
Tloznasamenvivie. CO31aBaTh CTPYKTYDPY B3aMMOCBSI3€il CMEICIIOBEIX CANHUL TCKCTA, YMETb OCYUICCTBJATL aHAJIU3 06’L€KTOB,
CaMOCTOATCIIbHO UCKATh U OT6I/IpaTI> H606XOZ[I/IMy}O I/IH(l)OpMa].[I/IIO.
.HI/I‘IHOCTHLIepGSY.]'IBTaTBII
(hopMHupOBaHKE HABBIKOB OCO3HAHHOTO BEIOOpa Hambosee 3PPEKTHBHOTO crIoco0a PEIICHHS;
(hopMHupOBaHKE HABBIKOB OPTaHM3AIMHI U aHAJII3a CBOCH JIEATEIIFHOCTH, CAaMOaHaJII3a U CaMOKOPPEKITNH yIeOHOW AeATEIIEHOCTH;
(hopMHEpoOBaHNE MOTHBAIIUH K TIPOOJIECMHO-TIONCKOBOI JeSITeTPHOCTH
204 8 KonTpoubnas IIpoBepka 3HaHUN,
padora Ne 6 YMEHHUU U HABBIKOB 110

KypcCy T€OMEeTpUHU




Y4eOHo-MeTOANYECKHE CPEACTBA 00yYeHH s

1 Maremaruka: aredpa ¥ Hayajaa MaTeMaTUYECKOro aHaJIn3a, reoMeTpusi. AnreOpa 1 Hayajla MaTEMaTUYECKOT0 aHaIu3a. Y rTyOnEHHbIN
ypoBeHb: 10 knacc: yueonuk / A. I'. Mep3insk, 1. A. Homuposckwuii,B. M. TTonsikoB. — M.: Benrana-I"pad,2020.

2 Maremartuka: anredpa v Hadyajia MaTEMaTUYECKOTO aHaIu3a, TeoMeTpusi. Anredpa u Hayajga MaTeMaTUYeCKOro aHaiau3a. Y TITyOnEéHHbIN
ypoBeHb: 11 knacc: yueonuk / A. I'. Mepsnsk, 1. A. Homuposckwuii,B. M. TonsikoB. — M.: Benrtana-I'pad, 2020.

3 Maremaruka: anredpa ¥ Havaja MaTeMaTHYECKOrO aHallu3a, reoMeTpusi. Anrebpa U Hayajga Maremaruueckoro aHanmsa: 10 kiacc:
meroaudeckoe rnocooue. /bynko E.B., Mep3nsakA.I'., Homuposckuii/[. A., [TononckuiiB.b.,u n1p.—M.:Bentana-I'pad,2019.



4 Maremaruka: anrebpa W Hadaja MaTeMAaTHYECKOTO aHaim3a, TeoMeTpus. AnreOpa W Hadalla MareMaThdeckoro aHanmmsa: 11 xmacc:
meroaudeckoe mocodbue. / bynko E.B., Mep3nsak A. I'., Homuposckuii JI. A., [Tonorckuii B. b., u ap. — M.: Benrana-I'pad, 2019. —
C.: ML

5 Maremaruka: anrebpa u HayaJia MaTEMaTHIECKOTO aHAIM3a, TeoMeTpurs. Anredpa 1 Hadaiaa MaTEMaTHIECKOTO aHaIN3a: TUAAKTHICCKUC
matepuanbl: 10 kimacc: mocoOwe s ydammxcsi oOmieoOpasoBareabHbix opranmsamuii /| A.I'. Mepsnsk, B.b. Tlononckuii, E.M.
Pa6unosuy, M. C. Sxup. — M.: Berrana-I'pad, 2019. — 176c.

6. Maremaruka: anreOpa ¥ HayaJla MaTeMaTHIeCKOT0 aHaM3a, reoMeTpus. AlreOpa v Hayasia MaTeMaTHIeCKOro aHaIN3a: JUTAKTHICCKUC
matepuaibl: 11 kjacc: mocoOue st ydaruxcsi oOrieoOpa3zoBaTenbHbIX opranusanui / A.I. Mep3msk, B.b. Tlononckuii, E.M.
PabunoBuy, M. C. Sxup. — M.: Benrana-I'pad, 2019. — 176c.

7. http://www.ed.gov.ru Caiit MunuctepcTBa oOpa3oBanus PD.

8 http://www.obrnadzor.gov.ru/attestat/ denepanpnas ciryx0a 1mo Hag30py B chepe 00pa3oBaHust (roCyIapCTBCHHAS UTOTOBAsI ATTECTAIIHSI
IIKOJIbHUKOB).

9 http://www.prosv.ru caiit usnarenscrBa «IIpocerienne» (pyopuka «MareMaTuka).

10. http://www.edu.ru mieHTpanbHBI 00pa30BaTEIbHBIN MOPTAT, CONEPKUT HOPMATUBHBIC JOKYMEHTHI MUHUCTEPCTBA, CTAHIAPTHI,
UH(POPMAIIUIO O IPOBEJICHUE IKCTICPUMEHTA.

11 http://www.ed.gov.ru Ha caiiTe mpeacTaBlicHa HOPMAaTHBHAs 0a3a: B XPOHOJOTMUYECKOM IOPSJIKE PACIOIOKCHBI 3aKOHbBI, YKa3bl,
KOTOPBIE KacarTCsl KaKk OOIIMX BOIPOCOB 00PAa30BaHUs TaK U PA3HBIX HAPABICHUN MOJACPHHU3AIIHH.

12. http://www.ege.edu.ru cepsep HHPOPMAITMOHHON MOAAEPKKH EMMHOrO rocy1apcTBEHHOTO 3K3aMCHa.

13 http://www.intellecctntre.ru caiit uznarensctBa «HTEIICKT - LIeHTP» COMEPKUT yUeOHO-TPEHUPOBOYHBIC MATEPHAIIBI JIJISI IIOATOTOBKH
k EI'D no Mmaremarnke, COOPHUKH TECTOBBIX 3aIaHHM.

14. http://www.shevkin.ru ITpoekt Shevkin.ru. 3aga4n mMKoOIBHBIX MaTEMaTHICCKUX ouMITHa . Juaaktudaeckuii Mmarepuan k Y MK
Hukonbsckoro.

15. https://foxford.ru/teacher-dashboard/school_classes/9xn4tr nis KOMONMHUTEIbLHBIX U JUCTAHIIMOHHBIX 3aHATHH.

16. https://uchi.ru/, nis TONOTHUTENBHBIX U JUCTAHIIMOHHBIX 3aHATUN

17. https://education.yandex.ru/lab/classes/132329/lessons/mathematics/complete/ nist ONMOJIHUTENBHBIX U JUCTAHIIMOHHBIX 3aHATUIN

18. https://ege.sdamgia.ru/ mis moarorosBku k EI'D u OI'D

19. https://2035school.ru/expired/5e79d8d255bc50336¢ch618f9 mua moarorosku r EI'D u OI'D
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