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AHHOTALIMSA

PaGouas nporpamma no yueOHoMy npeamety «MaTtemaTuka: anredpa u Hayana
MaTeMaTHYECKOTO aHaIn3a, TeoMeTpusi» (IpoQUIbHBIA ypPOBEHB) aJpecoBaHa
oOyvaromumcst  10-11  kimacca  AkageMuueckoll  TMMHAa3uM  SKOHOMMKO-
YIPaBJIEHYECKOr0 HampasieHus (mpoduiisi), IpaBOBOro HampaBieHUs (IpoQuis),
MEJUKO-OMOJIOTHYECKOTO HampasieHuss (mpoduiasi) M XUMUKO-TEXHOJOTHUYECKOIro
HanpasineHuss  (mpopwmias). OnHa  cocraBieHa Ha  OCHOBE  (eAepaibHOIO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHEro oOIIero oOpa3oBaHUs U
KOHKPETU3UPYET €ro CoJiepKaHHue: JaeT paclpeiesieHre yuyeOHBIX 4acoB MO BCEM
paszenaMm Kypca U OIpelesisieT MOCieI0BATeIbHOCTh U3YUEHUS] TEM M Pa3/esioB C
Y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

[Ipy wu3yuyeHMH MaTEeMaTUKH Ha YrayOJEHHOM YPOBHE NPEIbsBISIOTCS
TpeOoBaHu4, COOTBETCTBYIOIIHE HAIPaBJICHUIO «MaTeMaTuka TSt
npodeccuOHaIbHOM  JESTENBHOCTU»; BMECTE€ C€ TEM BBITYCKHUK TOJydaeT
BO3MOKHOCTb U3yYUTh MATEMATUKy Ha TOpa3fo 0osiee BHICOKOM YPOBHE, YTO CO3/1aCT
dbyHIaMeHT JJIsl JaJbHEHIIEro Cepbe3HOr0 M3YUYEeHHs] MaTeMaTUKHU B By3e. boiblnoe
BHUMaHUE YAENSETCS MPAKTUKO-OPUEHTUPOBAHHBIM 3ajadaM. OJHa W3 OCHOBHBIX
yeseii — npuMeHeHue Mamemamuieckux 3HaHull 8 HCU3HU.

[Ipy wu3yueHHH MaTeMaTUKU OOJIBIIIOE BHHUMAHHE YACNAETCS CIEIYIOIUM
3ajavyam: Pa3BUTHIO KOMMYHUKATHUBHBIX YMEHH (popmynupoBaTs,
apryMeHTHUpPOBAaTh U KPUTUKOBATH), (DOPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIIJICHUS
B YaCTH MPOBEPKU UCTUHHOCTHU U JIOXKHOCTH YTBEP>KIEHUH, MOCTPOEHUSI PUMEPOB U
KOHTPIPUMEPOB, IEMOYEK YTBEPKACHHUM, (OPMYITHUPOBKH OTPUIAHUN, a TaKKe
HEOOXOUMBIX U JOCTATOYHBIX YCIOBUH.

IIpu peanmzamuu pabodeit mporpammbl «MaremaTuka: anreOpa W Hauaja
MaTEMaTUYECKOTO aHaliu3a, TEOMETPHUS» BHUMAHUE TaKXKe YACNIACTCS YMEHUIO
obygaromuxcs 10 — 11 xmaccoB paborarh IO alrOpuTMy, METOJaM ITOMCKa
QIrOpUTMa U ONPENETCHUIO TPAaHUIl MPUMEHUMOCTH alropuTMoB. TpebGoBaHus,
chopmynupoBaHHble B paszznene «l'eomerpus», B OOjblIel CTENEHH OTHOCATCA K
Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEACTaBICHUN M TpadUUECKUX METOJOB, YEM K
(dbopManEHOMY ONTUCAHUIO CTEPEOMETPUUIECKHUX (HaKTOB.

B umensx moaroroBku oOywaromuxcs K Oyaymied mpodeccruoHambHOM
NESTENBHOCTH TIPHU M3y4YeHUH yueOHoro mpeamera «MaTtemaTuka: anredpa v Hadaiga
MaTeMaTU4YeCKOT0 aHalIu3a, FeOMETPUs» 0c000€ BHUMAHME YAEISIETCS CIIOCOOHOCTH
BBIIIYCKHUKA COOJIOJaTh KyJbTypy HAay4HOIO W JI€JOBOrO0 OOIIEHUs, NPUYEM HE
TOJBKO B TMHCBMEHHOM, HO W B YCTHOW (¢opMe, AaKTHUBHO HCIOJb30BaTh
MaTeMaTHYECKyI0 TEpMHUHONIOTHIO. B pabodeil mporpamme o0ecredeHo onTUMaIbHOE
COOTHOIICHHE MEXAY TEOPETUUYECKHM H3yuYe€HHUEM NpeaMera U (OpMUPOBAHUEM
MPAKTUYECKAX MATEMaTUYECKUX HAaBBIKOB C IIETBI0 JIOCTHKCHHUS 3asBICHHBIX
MPEIMETHBIX Pe3yIbTaTOB.

[Ipu opramm3anuu mporecca OOydeHHS B paMKax JJaHHOW MPOTPaMMBI
IIpeANnoiIaraeTcs NPUMEHEHUE CIeAYIOIUX Ne1arornyecKuX TEXHOJIOT Ui 00yUeHus:
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- UH(POPMATMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH;
- TEXHOJIOTUS Pa3BUTHUSI KPUTUUECKOTO MBIIIJICHUS;

- IPOEKTHAsI TEXHOJIOT U

- TEXHOJIOTHS Pa3BUBAIOILEr0 O0OYUYEHNUS;

- TEXHOJIOTHUS TPOOJIEMHOI0 OOYy4EHNS;

- TEXHOJIOTUH YPOBHEBOW nudPepeHnnannm;

- TEXHOJIOTUs (POPMUPYIOIIETO OLIEHUBAHMUS.

Jannas pabouass mporpamMma BKIIOYAET MATh pa3/eNioB: MOSICHUTEIbHYIO
3aMMUCKY (COAEPKUT KOHIENIUIO U aKTyalbHOCTh MPOrpaMMBbl, LIETU U 3aJa4l Kypca,
JUYHOCTHBIE, METANPEAMETHBIE W IPEAMETHBIE pPE3YyJbTaThl OCBOEHHUSA Kypca
MaTEMaTUKUA , KPUTEPUH OLIEHKH OO0ydYaloIMXCs U T.A.); TpeOOBaHUS K YPOBHIO
HNOJArOTOBKM  oOydwaromiuxcst  (cucremMa  3HaHMM, YMEHUH UM HaBBIKOB,
chOpMHpPOBAaHHBIX B pe3yJbTaTe M3yUEHUS Kypca); COAEpk aHUE TeM Yy4yeOHOro
Kypca; KaJICHIApPHO-TEMATHYECKOE IUIAHUPOBaHUE (COAEPKHUT  paclpelesieHue
y4eOHBIX YacOB [0 TeMaM C VyKa3aHWeM BHAA Yypoka, (opM KOHTpOJId U
IPOrHO3UPYEMOTO pe3yjbTaTa OO0ydeHHus); Yy4uyeOHO-METOAuYecKoe obecreueHue
(yueOHast ¥ JOTMOJHUTENbHAS JIUTEpaTypa, HHTEPHET-PECYpPChl, HEOOXOANMOE
00opyAOBaHUE U TUJIAKTUYECKHUI MaTepuan).

BHeypqua;I ACATCIIBHOCTD IIO IPCAMCTY INMPCAYCMATPHUBACTCA B CIICAYIOIIUX
@opMax: IIOArOTOBKAa K OJHMMIIMAaAaM, KOH(l)epeHHI/I}IM, 3alMUTC WHIAWBUIAYAJIIBHBIX
IMPOCKTOB, MCTAIIPCAMCTHBIX HCACIIAX, COMUAJIBHBIX ITPAKTUKAX.

PabGouas mnporpamMma mnpemycMaTpuBaeT U3y4YE€HHE Y4eOHOro TMpeaMeTa
«Maremartuka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHaIHM3a, TEOMETPHs» B 00beMe
175 gacoB 3a rox mo 5 yacoB B Heaemo (35 yueOHbIX Hemens) B 10 kmacce u 170
JacoB 3a roja mo 5 4dacoB B Henento (34 ydeOHble Henenu). /lanunas npoepamma
Modicem ObIMb peanu308ana 8 OUCMAHYUOHHOM hopmame.

PexuMm 3aHATHH: 5 akaieMUUeCcKX 4acOB B HEJIEIIO.

Crartyc nporpamMmmbl
Hannas paboyast mporpaMmMa 1o MaTeMaTUKe COCTaBJIeHa Ha OCHOBE:

e ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 29.06.2015) «O6
obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne 273 — D3;

e npukazoM Muno6pnayku Poccun ot 17.05.2012 N 413 (pen. ot 11.12.2020) "O06
YTBEpkKIEHUU (enepaibHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa
cpeaHero oomero oopaszoBanus’;

e mpukazoM MwunHucTepcTBa npocBemenus PO ot 23 wos6ps 2022 r. N 1014 "O6
yTBEpXkKIeHUU (QeaepanbHol 00pa3oBaTeIbHONM MPOrpaMMbl CPEAHErO OOIIEro
oOpazoBaHus";

e npukazoM Munnpocseuienus Poccun ot 21.09.2022 N 858 "OO6 yrBepxkaeHUuU
denepanbHOr0 MepeyHs Y4YEOHMKOB, MAOMYIIEHHBIX K HCIOJIb30BAaHUIO MPU
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peanu3aluy HMEIOIIMX TOCYJAapCTBEHHYIO aKKPEAUTALMI 00pa30BaTeNIbHBIX
pOrpaMM HayajabHOrO OOILEro, OCHOBHOIO OOLIEro, CpPeJHEro oO0mIero
oOpa3oBaHus OpraHu3alusIMH, OCYILIECTBISIOIUMU o0pa3oBaTeIbHYIO
NEATENbHOCTh M YCTAHOBJEHHUS  MPEIAEIbHOIO  CPOKAa  HMCHOJIb30BAHMS
UCKITFOUYEHHBIX Y4€OHUKOB";

yueOHuka: Anumos IlI. A., Konsarun 10. M., TkaueBa M. B. u np. Maremaruxka:
anrebpa M Hayajla MaTeMAaTUYECKOro aHajau3a, reoMerpus. Anredpa U Hayaia
aHanu3a (0a30BBIM M yriayOJeHHBIM ypoBeHb): YueOHuk s 10-11 xkmacca
oO1reo6pazoBarenbHbix yupexaeHuid. M.: IIpoceemenue, 2014, 2017

yueOHuka: AtanacsH JI.C., byry3os B.®., Kanomues C.b. u np. Maremartuka:
anrebpa ¥ Hayaja MaTeMaTUYECKOTo aHaiu3a, reometpus. ['eomerpus (6a30BbIil U
yrayOJIeHHBIM ypoBeHb). YueOHuk s 10-11 kmacca oOmieoOpa3zoBaTebHBIX
yupexaenuid. M.: [Ipocsemenue, 2014, 2017.



HOACHUTEJIBHASA 3AIIMCKA

Konuenuusi (0CHOBHasI Haesi) NPOrpaMMbl

JlaHHasg mporpaMMa  KOHKPETH3UPYET  COAEPKAHUE  IPEIAMETHBIX TEM
00pa30BaTEIBHOrO CTAaHAAPTA, 1AaET paclpeneIeHre yueOHbIX YacoB 10 TeEMaM Kypca,
onpeensieT MHUHUMaNbHBIA HAa0Op CaMOCTOATENbHBIX U MPaKTUYECKUX pador,
BBITIOJIHSAEMBIX 00yUYarOIIUMHUCS.

B cootBerctBun ¢ ®I'OC cpeanero obiiero o6pa3oBaHusi OCHOBHBIMU IETISIMU
Kypca «Martemaruka: aiareOpa M Hadajla MaTEeMaTHYECKOrO0 aHalIu3a, TeOMETPHs»
mia10-11 xaccoB ABIAIOTCS:

® OCO3HAHHE 3HAYEHUS MATEMATUKH B ITOBCETHEBHOM KU3HH YEJIOBEKA;

e (opMUpOBaHUE MPEJCTABICHUN O COIHAIBHBIX, KyIbTYPHBIX U UCTOPUUECKHUX
(akTOpax CTAHOBJICHHS MAaTEMaTHUYECKON HAYKH;

e (opMUpoBaHUE NPEICTABICHUNA O MAaTEMAaTUKE KaK YacTH OOIIeYeIOBeYeCKOn
KyJbTYpbl, YHHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIOLIEM OIMUCHIBATH U
U3y4aTh peajbHbIE POLIECCHI U SIBICHNUS,

® Da3BUTHUE JIMYHOCTU IIKOJIbHUKA CPEACTBAMU MATEMATHUKHU, ITOArOTOBKA €ro K
IPOJIOJIKEHUIO0 00YUYEHUS U K cCaMOpealih3allii B COBpEMEHHOM OOIIEeCTBE.

Oo01mas xapakTepucTHKa

Kypc «Martematuka: anrebpa u Hadajia MaTEeMaTHYECKOTO aHajau3a, TEOMETPHUS »
st 10-11kmaccoB CKIaAbIBACTCS M3 CIEAYIOMIMX COAEPKATEIbHBIX KOMIIOHEHTOB:
anreOpbl, MaTeMaTHYECKOTO aHaIW3a, KOMOWHATOPUKHA M TEOPUHM BEPOSTHOCTEH,
TCOMETPHH.

[IporpamMmma HareneHa Ha ¢GOpPMHUPOBAaHHWE MAaTEeMaTHYECKOrO ammapara s
pelIeHus 3ajjad U3 MaTEMaTHUKH, CMEXHBIX MPEIMETOB, OKPYKAIOUIEH pEaTbHOCTH.
S3pIK areOpsl 1 MaTEeMATHYECKOTO aHaju3a MOJAYCPKUBACT 3HAYCHHUE MaTEMAaTHKHU
KaK A3bIKa JUISI IIOCTPOCHUS MATEMAaTUYECKUX MOJICJIEH, MPOLECCOB W SBICHUU
peanbHOoro mupa. OJHOM M3 OCHOBHBIX 3a7ad H3YyYCHHUS MaTEMaTUKHU SIBISECTCS
pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUSA, HEOOXOJMMOTO, B YaCTHOCTH, IS
OCBOCHUS Kypca MH(POPMATUKH; OBJIaJCHUE HAaBBIKAMHU JICTYKTHBHBIX PACCYKICHUHM.
[Ipeobpa3oBaHne CUMBOJIMYCCKHX (POPM BHOCUT CBOM crHeru(HUUCCKUN BKJIa] B
pa3BUTHE BOOOpPaKEHMS, CIIOCOOHOCTENH K MareMaTH4eCcKOMY TBopuecTBy. Jpyroi
BAXHOW 3aJa4ed HW3Y4YCHHUST MaTEMAaTHKHW SBJISETCA TMOJYYCHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAHUM O (DYHKIUSIX KaK Ba)KHEHIIEW MaTEeMaTHYECKOM MOJENH IS
OMMCAaHUS M  HCCICAOBAHMS  Pa3sHOOOpPA3HBIX  MPOIECCOB  (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHCHIIMAIbHBIX, TIEPUOIUUECKUX U JP.), 179 HOPMHUPOBAHUS
y YYallMXCs NPEJCTaBICHUM O pOJIM MATEeMaTUKU B PA3BUTUU IUBWIH3AIUHA U
KyJbTYpbl. DJIEMEHTBl ~ JIOTUKM, KOMOWHATOPWUKH, CTAaTUCTUKH W  TEOpPHUH
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BEPOSITHOCTEN SABJIAIOTCS 00S3aT€IbHBIM KOMIIOHEHTOM UIKOJIBHOTO 0Opa3oBaHus,
YCWIMBAIOUIUM €r0 IMPHUKIAJIHOE M NPAKTHYECKOE 3HA4YeHWEe. OTOT MaTepual
HEO0OXOIUM, TpeXaAe BCEro, M (popmMupoBaHus (PYHKIUOHATBHONM I'PaMOTHOCTH —
YMEHUM BOCHPUHHUMATh W AaHAIM3UPOBATh HH(MOPMAUIO, NPEICTABIECHHYIO B
paznuuHbIX (opmax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX peajbHbIX
3aBUCHMOCTEN, IIPOU3BOJUTH IpoCTENIINE BEPOSTHOCTHBIE pacyeTsl.
N3yueHne OCHOB KOMOMHATOPUKH MO3BOJIUT y4damemycs OCYILIECTBIISITh
paccMOTpEHHUE clly4yaeB, Mepedop M MOJACYET Yucia BAPUAHTOB, B TOM YHUCIE B
MPOCTEMIINX NPUKIAAHBIX 3a1ayax. llpu U3yyeHUM CTAaTUCTUKM W TEOPUHU
BEpOATHOCTEN 00OralarTcsl MPEJCTaBICHUs! O COBPEMEHHOM KapTHMHE MuUpa U
METOJIax €ro HuccieoBaHus, (HOPMHUPYETCSs IMOHMMAHUE POJIM CTAaTUCTUKU Kak
UCTOYHUKA COLMAIbHO 3HAUMMOW WHGOpPMAIUMU, M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MbIILIeHUs1. TakuM 00pa3oM, B X0/I€ OCBOEHHUS COZAEpKaHUs Kypca
oOy4aroniyecs mojJy4aroT BO3MOKHOCTD:

® DPa3BUTH MPEACTABICHUS O YUCJIC W POJIM BBIYUCIICHHH B YEJIOBEYCCKOUM MPAKTHKE;
chopMHpOBaTh  MPAKTHYECCKHUE HABBIKM  BBINIOJHGHUS  YCTHBIX, ITUCBMEHHBIX,
MHCTPYMEHTAIbHBIX BEIYMCIICHUN, PA3BUTh BBIYUCITHTEIBHYIO KYJIbTYPY;

® OBJIAJICTh CHUMBOJUYCCKUM SI3BIKOM aJIreOpbl, BRIPA00TaTh (POpMaIbHO-ONIEPATHBHBIC
anreOpanyecKre YMEHHSI U HAYYUThCS MPUMEHATh MX K PEIICHUIO MAaTEMaTHYCCKUX U
HEMaTEMaTUYECKUX 3a/1a4;

® U3Y4YUTh CBOMCTBAa M TpadUKH DJIEMEHTAPHBIX (DYHKIHM, HAYYUTHCS HCIOJIH30BATH
byHKIIMOHAIBHO-TpauecKkrue MpeACTaBICHUS [JIs OMMCAHMUS U aHalh3a PEalbHBIX
3aBUCHUMOCTEH;

® Da3BUTh MPOCTPAHCTBEHHbIC MPEICTABICHUS U M300pa3uTEIbHbBIE YMEHUS, OCBOUTH
OCHOBHBIE (AaKTBI M METOABl IUJITAHUMETPUH, TO3HAKOMUTHCS C MPOCTEUITUMHU
IPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOWCTBAMU;

® TIOJIYYHUTh MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM MHUpPE H
0 pPa3NUYHBIX CHoco0ax HMX H3Yy4YeHHs, 00 OCOOEHHOCTSAX BBIBOJIOB M IPOTHO30B,
HOCSIIIIUX BEPOSITHOCTHBIN XapakTep;

® Da3BUTHh JIOTUYECKOE MBINIJICHUE M pPeYb — YMEHHS JIOTMYECKH OOOCHOBHIBATH
CYXKJIEHUSI, TPOBOJIUTH HECIOXHBIC CHUCTEeMAaTH3allMH, NPHUBOJUTH TMPUMEPH U
KOHTPIPUMEPHI, HUCIOJIB30BaTh PA3IUYHBIE S3BIKKA MATEMATHKU  (CIIOBECHBIMH,
CUMBOJIMYECKHH, TpaduuecKkuii) sl WUTFOCTPAIMK, WHTEPIIPETAIINN, apTyMEHTAIlUU U
JI0Ka3aTeIbCTBA;

Paznen reomeTrpum mo3BOIUT CPOPMUPOBATH MPEACTABICHHUS 00 H3y4aeMBIX
MOHATUAX U METOAAX KaK BAXXHEUIIINX CPEACTBAX MATEMATUYECKOTO MOJAECIUPOBAHUS
peallbHBIX MPOLIECCOB W SIBJICHUM. pACHO3HABATh HA YEPTEXKAX HU MOAECIAX
MIPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX ONHCAHUSMH,
M300paXKEHUAMU; OIMHUCHIBATH B3aMMHOE PACIOJOXKEHUE MPSAMBIX M TIJIOCKOCTEH B
MPOCTPAHCTBE, APryMEHTHUPOBATh CBOU CYXICHUA OO0 OTOM PACHOJIOKEHUU;
aHAJM3UPOBATh B TMPOCTEHIIMX CiIy4yasiX B3aWMHOE paCIOJOKEHUE OOBEKTOB B
MPOCTPAHCTBE U U300pakaTh UX; HM300pakaTb OCHOBHBbIE MHOTOTPAHHUKU;
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BBINIOJIHATD YEPTEXU MO 3aJaHHBIM YCJIOBHSM; CTPOUTH CEYEHHs] KyOa, MpU3MBbI
MIAPAMHUJIBI, KPYIJIBIX TEJI; PEIIaTh IJIAHUMETPUUECKUE U CTEPEOMETPUUECKUE 3a1a4n
Ha HAXO0K/IEHHE T€OMETPUYECKUX BEJIMYUH (IJIMH, YIJIO0B, IJIOIAEH); UCII0Ib30BaATh
IpPU PEIICHUH CTEPEOMETPUYECKUX 3aJlay IJIAaHUMETpUUECKUE (PaKThl U METOMbI,
BEKTOPHYIO aiuredpy, NPOBOAUTH JOKA3aTENIbHbIE PACCYKIEHUS B XOJI€ pPEIIEHUs
3a7ay.

.]II/I‘-IHOCTHI)Ie, METANPECAMETHBIC U NMPEIAMETHBIC PE3YJbTaThbl OCBOCHHSI KypcCa
«MaremaTuka: anreﬁpa H Ha4dgaJia MAaTEMAaTHIC€CKOI'0 aHaJIn3a,
reoMeTpus» CICAyroninuc:

® pa3BUTHE Yy OOYYAIONIUXCS CIOCOOHOCTH K CaMOMO3HAHHIO, CaMOPa3BUTHIO U
CaMOOIIPEICIICHUIO;

e (bopMHpoBaHHE JTUYHOCTHBIX IIEHHOCTHO-CMBICJIOBBIX OPHUEHTUPOB U YCTAHOBOK,
CHUCTEMBbl 3HAUMMBIX COLMAIBLHBIX M MEXKJIMYHOCTHBIX OTHOIICHHWM, JWYHOCTHBIX,
PETYJISTUBHBIX, TTO3HABATEIbHBIX, KOMMYHHKATUBHBIX YHUBEPCAJIBHBIX Y4EOHBIX
JEeWCTBHM, CHOCOOHOCTU UX MCIIOIB30BaHUS B yUeOHOM, TO3HABATEILHON U COIMATbHON
MPaKTHKE;

e (opMupoBaHHE YMEHUN CaMOCTOSITEILHOTO IUIAHUPOBAHUS ¢ OCYIIECTBIICHHUS
y4eOHOU JEeATEeNbHOCTH W OpraHu3alluu Y4eOHOTO COTPYIHHWYECTBA C TeJaroraMu u
CBEPCTHUKAMH, IOCTPOCHUS MHIUBUAYATBHOTO 00pa30BaTEILHOTO MAPIIPYTa;

e pelieHHe 3ajad OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TO3HABATEJIIBHOTO Pa3BUTHUS
oOydJarommxcs;

e moBbIllieHHEe S(PGEKTUBHOCTH YCBOCHUSA OOYyYarOUIUMHCS 3HAHUW H  y4eOHBIX
nercTBuii, (GopMHpOBaHWE HAyYHOTO THIIA MBIIUICHUS, KOMIIETEHTHOCTEH B
IpPEAMETHBIX 00JIacTAX, Y4eOHO-MCCIeAOBATEILCKOM, MPOCKTHOW H COIMAIbHOU
JICSITEIbHOCTH;

® CO3/IaHME YCJIOBUHM I MHTETPAllUM YPOYHBIX M BHEYPOUHBIX (opM yueOHO-
UCCJICOBATEILCKOM M TPOCKTHOH ACATEILHOCTH OOYyYalomMXCs, a TakkKe HuX
CaMOCTOSITEILHON PabOTHI IO TIOATOTOBKE M 3aIIUTE WHIUBUAYAIBHBIX MPOEKTOB;

e (bopMHupoBaHHE HABBHIKOB yYacTHS B pa3IMYHBIX (opMax oOpraHm3anv ydeOHO-
HCCJICIOBATEIbCKOM U TPOEKTHOM JIESITEILHOCTH (TBOPUYECKHE KOHKYPCHI, Hay4YHBIE
oOmecTBa, HAyYHO-TIPAKTHYECCKUE KOH(MEPCHIMH, OJUMIIMAAbI, HAIMOHAJIbHBIC
o0Opa3oBaTeIbHbIC MPOTPAMMBI U ApyTHE (POPMBI), BO3MOKHOCTH IOJYUYCHHS IMPAKTUKO-
OPUEHTUPOBAHHOTO PE3yJbTATa;

® NPAKTUYECKYK) HAIPABICHHOCTh MPOBOJMMBIX HMCCICIOBAHUNA M WHIWUBHUAYaJIbHBIX
MPOEKTOB,;

® BO3MOXXHOCTh MPAKTHYECKOTO HCIIOJIb30BaHUS MPUOOPETEHHBIX O0yUYaAFOIIUMUCS
KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  IICJICMIOJIAaTAHMSI, I[UIAHUPOBAHHUS U
CaMOKOHTPOJIS;

® MOJATOTOBKY K  OCO3HAaHHOMY  BBIOOPY  JajbHEWIIEro  oOpa3oBaHUS W
po¢eCCUOHANIBHON JIEATEIbHOCTH.

JINYHOCTHBIE pPeE3yJabTaThl NIPpEANOJIArarloT Cq)OpMI/IpOBaHHOCTLZ
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® CIOCOOHOCTH K CAMOIIO3HAHUIO, CAMOPA3BUTUIO U CAMOONPEICIICHHIO;

® JIMYHOCTHBIX LEHHOCTHO-CMBICJIOBBIX OPUEHTUPOB M  YCTAHOBOK, CHUCTEMBI
3HAYUMBbIX COLMAIBHBIX U MEKIUYHOCTHBIX OTHOIIECHUHN, JIMYHOCTHBIX, PETYIATUBHBIX,
MO3HABATEIbHBIX, = KOMMYHHMKAaTUBHBIX  yYHHBEpPCAJIbHBIX  Y4E€OHBIX  JICUCTBUH,
CIOCOOHOCTU UX UCIOJIB30BaHUs B YUeOHOM, TO3HABATEILHON U COIIMATBHON IPAKTUKE;
® YMEHUHW CaMOCTOSTEIbHOTO  IJIAHUPOBAHUS M OCYIICCTBIEHUS  Y4EOHOM
NEATeTbHOCTH U OpraHu3alud  y4eOHOTro COTpYyJHHMYECTBAa C IMeJaroraMu U
CBEpPCTHUKAMHU, IOCTPOCHUSI MHUBUAYATBbHOTO 00Pa30BaTEILHOTO MapIIPyTa;

® yMEHUW pelieHust 3aj]ad OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIIHLHOTO
pPa3BUTHS 00yYaIONTUXCS;

® OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYyYarOlIUXCs
K caMmopeaiu3alud U CaMOOOpa30BaHUIO HAa OCHOBE Pa3BUTON MOTHBAlMHM Y4ueOHOMU
JESITEIIbBHOCTA W JINYHOCTHOTO CMBICIIA U3YYEHHUSI MATEMAaTUKH, 3aUHTEPECOBAHHOCTH B
npuoOpeTeHUH W PACIIMPEHUM MaTeMaTUYeCKHX 3HAaHUHW M CIOCOOOB JEHCTBUH,
OCO3HAHHOCTb MOCTPOCHUS UHIUBUIYaJIbHOM 00pa30BaTeIbHON TPACKTOPUH;

® [ICJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKU U OOIIECTBEHHOW MPAKTUKH.

® JIOTUYECKOTO MBIIIUICHUS: KPUTUYHOCTH  (YMEHHE  paclo3HaBaTh JIOTUYECKHU
HEKOPPEKTHBIC  BBICKAa3bIBaHMsI), KpPEATMBHOCTH  (COOCTBEHHasi  apryMEHTaIlus,
OTPOBEPIKCHMSI, TOCTAaHOBKA 3ajad, (opMyIMpoBKa MpoOIeM, HCCIeI0BATEILCKUN
MPOEKT U Jp.).

MeTanpeaMeTHbIe Pe3yJbTaThl MPeaNoaaraloT cGopMUPOBAHHOCTD:

® CrMOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh IENIM y4eOHOH H HCCIEeNOBATEILCKON
JESATEILHOCTH, TIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh M OICHUBATh YYCOHBIC
JCHCTBHS B COOTBETCTBUU C IIOCTABJICHHOM 3a7ja4eil U YCIIOBUSIMU €€ BBITOJIHCHUS;

® YMEHHUS CaMOCTOSTEILHO IIAaHUPOBATh AJIBTEPHATHBHBIC TTYTH JOCTHIKEHUS IIENICH,
OCO3HAHHO BBIOMpaTh Haubojee >PPEKTUBHBIE CIMOCOOBI pelieHus YYeOHBIX U
NIO3HABATEIBHBIX 33/1a4;

® YMEHHUS HaxOJUTh HEOOXOMUMYI0 HH(POPMAIMIO B Pa3IUYHBIX HCTOYHUKAX (B
CIIpaBOYHUKAX, JHUTEepaType, VHTEpHETE), MpEeAcCTaBIATh MH(OPMAIMIO B Pa3THUYHON
dopme (crmoBecHOU, TaOMMYHOW, Tpaduueckol, CHUMBOJIUYECKOI), 00pabaThHIBaTh,
XpaHUTh U TiepeAaBaTh WHGOPMAIMIO B COOTBETCTBHHM C TI03HABATECIBHBIMU WU
KOMMYHUKAaTHBHBIMH 3aJ]a4aMH;

e BIAJCHUS MPUEMaMU YMCTBEHHBIX JEUCTBHI: OMpeneieHUs MOHATHH, 0000IIeHMs,
YCTAaHOBIICHHSI AHAJIOTHH, KiIacCUPUKAIMK HAa OCHOBE CaMOCTOSITEILHOTO BBIOOpA
OCHOBaHMW M KPUTEPHEB, YCTAHOBJICHHS POJOBUIOBBIX W MPUUUHHO-CIICICTBEHHBIX
CBsI3€H, TOCTPOCHUS YMO3AKIIOUEHUH HHIYKTUBHOTO, IETYKTUBHOTO XapakTepa WiH 1o
aHAJIOTHH;

® YMCHHS OpPTaHW30BBIBATH COBMECTHYIO YUEOHYIO NEATeIbHOCTh C YYHUTEIEM U
CBEPCTHUKAMHU: OMPEACISITh IEIH, pacupeneisTh (YHKIIUU, B3aUMOJCHCTBOBATH B
TpyIIE, BBIIBUTATh TUIOTE3bI, HAXOUTh PEIICHHE MPOOJIEeMbI, pa3peniaTh KOHGIMKTHI



Ha OCHOBC COI'JIACOBAHMSA IMO3UIMU U YUCTAa MHTCPCCOB, APr'YMCHTUPOBATb U OTCTANBATh
CBOC MHCHHUC.

IIpeaMeTHbIE pe3yabTaThbl NPEAINOJIAralOT C(POPMUPOBAHHOCTD !

® NPEICTaBIECHUH O  HEOOXOOUMOCTM  JOKa3aTeIbCTB  NpU  OOOCHOBAaHUU
MAaTEeMaTUYECKUX YTBEPXKACHUM M POJIM AKCUOMATUKU B IIPOBEICHUU IEIYKTHUBHBIX
pacCyXKIeHUM;

SIOHATUMHOIO ammapara II0 OCHOBHBIM pasjejlaM Kypca MaTeMaTUK{; 3HaHUU
OCHOBHBIX T€OpeM, (GOpMyYJ U yMEHHUSI UX NMPUMEHATH, YMEHUS J0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIIeHUs 3a1a4;

®YMECHUW MOJECIUPOBATH PEAIbHBIC CUTYAILlUU, HCCIIENOBATh IOCTPOCHHBIE MOJCIIH,
UHTEPIIPETUPOBATH OJYYEHHBIN PE3YIbTaT;

e Ipe/ICTaBICHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAJIM3a U UX CBOMCTBAX,
BJIQJICHME YMEHHEM XapaKTepu3oBaTh TOBEJACHHE (DYHKIIMI, HCIOIB30BAHUE
IIOJIyYECHHBIX 3HAHUU JJIs ONMCAHUs U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEM;

®BJIAJICHUE YMEHUSIMU COCTABJICHUS] BEPOSITHOCTHBIX MOJIEJIEH 110 YCIOBMIO 3a1a4U U
BBIUMCIICHUSI BEPOSTHOCTH HACTYIUIEHHUS COOBITHI, B TOM 4YHCJIE C NPUMEHEHHUEM
dbopMys1 KOMOMHATOPUKA U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIIETOBAHUA
CIIy4alHBIX BEJIUYHUH 110 UX PACIPEIEICHUIO

e c(hopMHPOBAHHOCTh HABBIKOB Y4acTHsl B PazIUYHbIX (hopMax opraHu3aluu y4yeOHO-
UCCIIEZIOBATEIbCKOM W TMPOEKTHOW JAESITEIbHOCTH (TBOPUYECKUE KOHKYPCHI, HAy4YHBIE
o0miecTBa, Hay4YHO-TIPAKTHUYECKUE KOH(PEPEHLUHU, OJIMMIIMAJAbI, HAlMOHAJIBHBIC
o0Opa3oBaTeabHbIE IPOrpaMMBI U Apyrue GopMbl)

®K OCO3HaHHOMY BbIOOpPY JaybHEWIIero oO0pa3oBaHUsd U HPodecCHOHAIBHOM
NEATEIIbHOCTH.



TPEBOBAHUSA K YPOBHIO TIOAI'OTOBKH OBYYAIOIIINXCA

B pesynomame uzyuenun mamemamuku Ha npo@PuibHOM ypoEHe YUEHUK 001IICEH
3HATH/IIOHUMATH

3HAYEHUE MATEeMaTUUYECKON HAYKU ISl PELICHUS 3a7]a4, BOSHUKAIOIINX B
TEOPUU U MPAKTUKE; IUPOTY U OTPAHUYECHHOCTh IPUMEHEHHUSI MATEMAaTUYECKUX
METOJIOB K aHAJIU3Y U MCCJIE0OBAaHUIO MPOIIECCOB U SIBJICHUN B MPUPOE U OOIIECTBE;

3HAYEHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIINX B CAMOW MaTEMaTUKE, JJIsI
dbopMupoBaHUs U Pa3BUTHSA MaTEMAaTUUECKON HAYKU;

UJIeU PaCIIUPEHUS] YUCIOBBIX MHOXECTB KaK CIIoco0a MOCTPOEHUSI HOBOTO
MaTeMaTUYECKOro amnmnapara JJisi pelIeHus] IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a]1a4
MAaTEeMaTUKU;

3Ha4YCHHUE UJeH, METOJOB U PE3YJIbTATOB alTreOpbl 1 MAaTEMAaTHUYECKOTO aHal3a
JUIS1 IOCTPOEHUS] MOJIENIEH peasIbHBIX MPOLIECCOB U CUTYAlU;

BO3MOHOCTHU T'€OMETPHUU JIJIs1 ONUCAHUSI CBOWCTB PEabHBIX MPEIMETOB U UX
B3aMMHOTO PACTIOJIOKEHMUS;

YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKKA MAaTEMAaTHYECKUX PACCYKICHUM,
UX MPUMEHUMOCTD B Pa3JIMUYHBIX 00JIACTSIX YEJTOBEYCCKON JICITEIIbHOCTH;

pasnuure TpeOOBaHUM, MPEIBIBISIEMBIX K JOKA3aTeIbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLIMATIbHO-IKOHOMUYECKHUX U TYMAaHUTAPHBIX HAyKaX, Ha MIPAKTUKE;

POJIb AKCHOMATHKU B MAaTEMATUKE; BO3MOKHOCTh OCTPOEHUS
MaTE€MaTHYECKUX TEOPHU Ha aKCHOMATHYECKON OCHOBE; 3HAUEHNUE aKCUOMATUKH JJIS
Ipyrux o0JacTeit 3HaHUA U JUIsl TPAKTHKY;

BEPOSITHOCTHBIX XapaKTep Pa3IMYHbIX IPOLIECCOB U 3aKOHOMEPHOCTEM
OKPY’KaroUIEro MUpa;

YucsioBble M OyKBEHHbIE BbIPAKEHUS
yMeThb

BBITIOJHATH aprU(pMETHUYECKUE JEHCTBHUS, COUETast YCTHBIC U MUCbMEHHBIC
IPUEMBI, IPUMEHEHNUE BBIYUCIUTEIbHBIX YCTPOMUCTB; HAXOUTh 3HAYEHUS KOPHS
HATypaJbHOU CTENEHHU, CTENICHU C PallMOHATIBHBIM MTOKa3aTeNeM, Jorapupma,
UCIIOJIb3YS PU HEOOXOAMMOCTH BBIYMCIUTENBHBIE YCTPOUCTBA; TOIB30BATHCS
OLICHKOM M IMPUKUJKON IIPU IMTPAKTUYECKUX pacueTax;

IIPUMEHSATH OHATHSI, CBSI3aHHBIE C JEIIMMOCTBIO LEIBIX YACEN, IPU PELIEHUH
MaTEMaTHYECKHUX 3a/1a4;

HaXOJUTh KOPHU MHOTOWIEHOB C OJTHOW EPEMEHHOM, PaCKJIaIbIBaTh
MHOTOYWIEHbI HA MHOXKUTENH;

BBITIOJIHATH JEUCTBUS C KOMIUIEKCHBIMU YMCIIAMU, MTOJIb30BATHCS
r€OMETPUYECKON HHTEPIPETALMEN KOMIUIEKCHBIX YUCEN, B MPOCTEUIINX CIIydasix
HAXOJUTh KOMIIJICKCHBIE KOPHH YPaBHEHUH C IEHCTBUTEIHLHBIMH KO DUITMEHTAMU;

IPOBOJIUTH MPEOOPa30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUI,
BKJIIOYAIOIIUX CTETICHU, PAIUKAJIbL, TOTAPUPMBI U TPUTOHOMETPUUYECKHUE (PYHKIINY;
HCI0JIb30BaTh IPUOOPETEHHbIC 3HAHUSA U YMEHHS B IPAKTHYECKOU
AeAITeJIbHOCTH U NMOBCEIHEBHOM KU3HU IS
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MPaKTUYECKUX PacyeToB MO (popMyiiaM, BKIOYask (OpMYIIbl, COAEpHKAIIHE
CTENIEHH, paJUKaJIbl, JOrapu(Mbl U TPUTOHOMETPUUECKUE (PYHKLUHU, UCTIOJIb3YS MPU
HEO0OXOIMMOCTH CIIPABOYHBIE MAaTEPUAIIbl U MPOCTEUILINE BHIYUCIUTEIbHBIE
YCTPOMCTBA,;

DYyHKIUHN U TPaPUKHU
yMeTh

OnpeaeNsaTh 3HaUeHHe (YHKLIUU [0 3HAYEHUIO apryMEHTa MPU pa3InyHbIX
cnocobax 3a1anusi PyHKIUY;

CTPOUTH TpaUKu N3YUCHHBIX (YHKIUNA, BHIOJIHATH MPE0Opa30BaHUs
rpaduKoB;

OINMKCHIBATH 10 TpaduKy U 1Mo GopMyIie MOBEICHUE U CBOMCTBA (DYHKIIMIA;

penaTh ypaBHEHUs, CUCTEMbI YpaBHEHUH, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
GyHKUUN U UX rpaduyecKkue mpeacTaBlIeHUs;

HCIO0JIb30BAaTh NPUOOPETeHHbIE 3HAHUS M YMEHHS B IPAKTHYeCKOM
AeATeJIbHOCTH U MOBCEHEBHOM KU3HU IS

OMMCAHMSI ¥ UCCIIEIOBAHUS C TOMOIIBIO (DYHKIINI peaqbHbIX 3aBUCUMOCTEH,
npe/CTaBIeHUs X rpadUyecKy; UHTEPIpETAMU ITpadUKOB peaJbHBIX MPOIIECCOB;
Havana MaTeMaTH4eCKOro aHajamu3a
yMeTh

HaXOAUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPHUUECKHI MPOTPEeCcCuu;

BBIUUCTISITH TPOU3BOJIHBIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (HYHKIIHIA,
NPUMEHSIS TPaBUIIa BIYUCIICHHS TIPOU3BOJIHBIX U MIEPBOOOPA3HBIX, UCIIOIB3YS
CIIPaBOYHBIE MaTEPHUAJIbL;

UccienoBaTh (GYHKIIMH U CTPOUTH UX Tpa(UKU ¢ TOMOIIBIO TPOU3BOIHOM;

peniaTh 3aa4u ¢ IPUMEHEHUEM YPAaBHEHUSI KacaTelbHOU K rpaduKy QyHKIHH;

pemiaTh 3a1a41 Ha HAXOXKJICHUE HAaUOOJBIIETO U HAUMEHBIIIETO 3HAYCHUS
GbyHKIIMM Ha OTpe3Ke;

BBIUUCJIATH TJI011A]1b KPUBOJIMHEWHOMW TPANCLWK;

HCNO0Jb30BAaTh MPHOOPETCHHbIE 3HAHUA U YMEHHS B PAKTHYECKOI
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIS:

pellIeHusl TeOMETPUYECKUX, (PU3MUECKUX, SKOHOMUUECKUX U IPYTHX
MPUKJIAJHBIX 33/1a4, B TOM YMCIe 3a7a4 Ha HauOOJIbIINE U HAUMEHbIINE 3HAUCHHUS C
IIPUMEHEHUEM annapara MaTeMaTHYECKOIO aHAJIN3a,

YpaBHeHUS U HEPABEHCTBA
yMeThb

pelaTh paloOHaIbHbIE, TOKa3aTEIbHbBIC U JIOTapu(PMUUECKUE YPaBHEHUS U
HEpaBEHCTBA, UPPALIMOHAIbHBIE U TPUTOHOMETPUUYECKHE YPABHEHUS, UX CUCTEMBI;

JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA,;

pemaTh TEKCTOBBIE 33/1a4M C IOMOLIBIO COCTABJIEHUS YPABHEHM, U
HEPaBEHCTB, MHTEPIPETUPYSI PE3YyJIbTaT C YUETOM OIPAaHUYEHUI YCIIOBUS 3a/1a4H;

n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUIN YpaBHEHUN U
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh NPUOJIMKEHHBIE PELIEHUS] YPABHEHUM U UX CUCTEM, UCIOJIb3Ys
rpauyecKuil MeTox;
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pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHUEM IpapuUECcCKuX
MIpEICTaBICHUA, CBOMCTB (DYHKIIH, MPOU3BOJHOM;

HCI0JIb30BaTh IPUOOPETeHHbIC 3HAHUSA U YMEHHS B IPAKTUHYECKOU
AeATeJJbHOCTH U IIOBCEAHEBHOM KU3HU JUIS:

NOCTPOEHHUSI U UCCIEA0OBAHUS MPOCTEUIINX MATEMATUYECKUX MOJENEH;
JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKYU U TEOPHH BEPOATHOCTEH
yMeTb

pemarh npocreiimne KOMOMHATOPHbBIE 33/1a4l METOJIOM TIepedopa, a TaKkKe ¢
MCIIOJIb30BAaHUEM U3BECTHBIX (OpMYI, TpeyroibHuKka [lackans; BEIYUCIATD
ko3 dunmrentsl 6nHoMa HproToHa 1o opmysie U ¢ UCTIOIb30BAaHUEM TPEYTOJIbHUKA
ITackans;

BBIUUCIISITh BEPOSITHOCTH COOBITUI HA OCHOBE MOJICYETA YUCIIA UCXO/I0B
(mpocrelimue ciyvan);

HCNO0/Ib30BaTh MPHOOPETEHHbIC 3HAHUS U YMEHHS B PAKTHYECKOMI
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HHU JIJIS:

aHaJIM3a pealibHbIX YMCIIOBBIX JAHHBIX, PEJACTABICHHBIX B BUJIC AUATPaAMM,
rpaduKoB; AJi1 aHamM3a UHPOPMAIIMK CTATUCTUYECKOTO XapaKTepa;
I'eomerpusn
yMeTb

COOTHOCHTb IJIOCKHE T€OMETPUUYECKHUE PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
ONHMCAHUSIMU, YePTEKAMH, U300pAKEHUSIMU;, pa3InyaTh U AaHAJIM3UPOBATH B3AUMHOE
pacnoyiokenue Quryp;

U300paXkaTh TeOMeTpUUecKue (GUTYpHI U TeJla, BBIMOIHATH YEPTEXK T10
YCJIOBUIO 3a/1a4H;

peliaTb reOMETPUUYECKUE 3a1a4H, OIUPAsICh HA U3YUYEHHBIE CBOMCTBA
TUTAHUMETPUYECKUX U CTEPEOMETPUUECKUX (PUTYp U OTHOIICHUM MEXKY HUMH,
IPUMEHSIS anreOpandecKuil ¥ TPUrOHOMETPUICCKHM armapar;

IIPOBOJUTH JI0KA3aTEIbHbBIC PACCYKICHUS IIPU PELICHUU 3a/1a4, I0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

BBIYUCIISATD JIMHEWHBIE JJIEMEHTBI U YIJIbl B IPOCTPAHCTBEHHBIX
KoH(pUTrypanusx, 00beMbl U TIIONIAIA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U MX
MPOCTEUIINX KOMOUHAITWH;

IIPUMEHATH KOOPAUHATHO-BEKTOPHBIM METOJ JJ1s1 BBIYUCICHUSI OTHOLICHUH,
PacCTOSIHUU U YTJIOB;

CTPOUTH CEYCHHSI MHOTOTPAHHUKOB U M300pakaTh CEUCHUS TEJ BPAIICHHUS,
HCI0JIb30BaTh IPHOOPETEHHbIC 3HAHUSA U YMEHHS B IPAKTHYEC KO
AeATeJIbHOCTH U NOBCEIHEBHOM KU3HU IS

uccaeqoBaHus (MOJEIUPOBAHNSA) HECIOKHBIX MPAKTUYECKUX CUTYallHi Ha
OCHOBE M3y4YEHHBIX (DOPMYIT U CBOMCTB uUryp;

BBIYMCIICHUS JIJIUH, TUIOIIA/Ied U 00BEMOB pealbHbIX 00BEKTOB MPU PEUICHUN
MPaKTUYECKUX 3aJ1a4, UCTIOIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKH U
BBIYMCIIUTENbHBIE YCTPOMCTBA.
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COJAEPKAHUE TEM YYEBHOTI'O KYPCA
10 kaacc (Bcero 175 4., 5 4. B HEZIEIIO)

Ne
n/

Has3Baun
e pasgena

OcHOBHbBIC H3y4YaeMble BONPOCHI

Aureopa (102 4.)

JIeHCTBUT
€JIbHBIC
gyucna (12

4.)

JenumocTts HaTypanbHbIX yncell. [Ipusnaku ngenumoctu. IIpocteie u
coctaBHble yncna. [enenue ¢ ocratkom. HOJI, HOK. Ilonstue
uppalroHanbHOro yucia. IlepeBos 6eckoHEUHON MEPUOINYECKON
JECATUYHOU JpOOU B OOBIKHOBEHHYIO.

KopeHb n-cTenenn u3 HEOTPULATENBHOIO YHCIIA, U3BICUEHNE
KOPHs1, IOJAKOPEHHOE BBIPAXKEHUE, [I0KA3ATENIb KOPHS, PaIUKaJl.
Crenensp ¢ palMoOHaNIBHBIM NTOKA3aTEIEM U €€ CBOMCTBA

Crernienb ¢ J1100BIM MOKa3aTesIeM, CBOMCTBA cTeneHu Mpparmo-
HaJIbHBIC BBIPAXKEHHUsI, BHIHECEHUE MHOXKUTEIIS 32 3HAK paJMKaa,
BHECEHHE MHOXKUTEJS 10| 3HaK pajuKana, mpeodpa3oBaHue
BBIPAKCHU M.

beckoHeuHo yObIBaromas reOMETpUYecKas Mporpeccusi.

dopmysa cyMMbl OECKOHEUHO YOBIBAIOLIEH reoMeTpUIeCKOn
IIPOIPECCUMN.

Crenenna
P

byHKIMISA
(10 u.)

Crenennble GyHKIMU, CBONCTBA (QYHKIIMH, TPAPUK CTETIEHHOM
byHKIIH.

B3aumuo o6patHbie pyHKmu. CBOWCTBA U TpaduKH.
PaBHOCHIIBHOCTH YpaBHEHUH, CIEICTBHE YPaBHEHUM, TEOpeMa O
PaBHOCWJIBHOCTHU, ITpeoOpa3oBaHue JaHHOTO YPaBHEHUS B
ypaBHEHHE-CIICJICTBUE, PACIIMPEHUE 00JACTH OIPEACIICHHUS,
MIPOBEPKA KOPHEH, MOTEPS KOPHEM.

WppannonansHbie ypaBHEHUS, METOIbI PEIICHHS HPPAIIMOHATBHBIX
YpaBHEHUH.

UppanmonaasHbie HEPABEHCTBA, METOBI PEIIICHUS UPpa-
IIMOHAJIHBIX HEPABEHCTB.

Iloka3zare
JIbHAS

byHKIHS
(11 4.)

[TokazaTtenbHast GyHKIMSA, CTENIEHb C IPOU3BOJILHBIM JIEHCTBHU-
TETHHBIM MTOKa3aTeJIeM, CBOWCTBA MOKa3aTeIbHOM (PYHKINH, Tpaduk
(GYHKIIMN, CHMMETPHSI OTHOCUTEIHLHO OCH OPJIMHAT, YKCIIOHEHTA.
[TokazaTtenbHOE ypaBHEHUE, PYHKIIMOHATBHO-TpauaecKuit

METOJ, METOJI YpaBHUBAHUS MOKa3aTeei, METO]l BBEJECHUS HOBOU
IIEPEMEHHOM.

[Toka3aTenbHbIE HEPABEHCTBA, METOIBI

pelIeHns MoKa3aTelIbHbIX HEPABEHCTB, PABHOCUJIbHBIE HEPABEHCTBA.
Cucrema ypaBHEHUN U HEPABEHCTB, PEIICHUE CUCTEMBbI

VYpaBHEHUI U HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI, METOIbI
pelIeHUs CUCTEM YpaBHEHUN U HEPABEHCTB.

Jlorapud

Jlorapudm, ocHoBanue jorapudma, UppalOHAIBHOE YUCTIO,
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MHuecKasi | JorapudmupoBaHue, NECITUUHBIA U HATYPaAJIbHBIN JIorapudMBbl,

(yHKIUS | OCHOBHOE JIOrapU(PMUUYECKOE TOKIECTBO.

(16 4.) CaoiicTBa norapu(mMoB, Jorapudpm npousBeaeHus, Jorapupm
YaCTHOTO, Jorapudm cTeneHu, JorapugmMupoBaHue.
JlecATUUHBIN U HATYpaIbHBIN JTOrapu(MBbI.
Jlorapudmudeckast GpyHKIMs, JorapudpMudeckas KpuBas, CBOMCTBa
aorapupmuyeckoil GpyHKUUU, TpaPuK QyHKIHH.
Jlorapudmuyeckoe ypaBHEHHE, TOTEHIIMPOBAHUE, PABHOCUIIbHBIE
jgorapupMuyecKrue ypaBHeHUs, QYHKIUOHATBHO-TpaQUUECKU
METO/]I, METO/I MOTEHIIUPOBAHMSI, METO/]] BBEJICHUSI HOBOM NIEpEMEH-
HOM, MeTO JIoTapu(PMHUPOBAHUS.
Jlorapudmuyeckoe HEPaBEHCTBO, PaBHOCHUJIbHbBIE
Jgorapu(pmMuyYecKue HepaBEeHCTBA, METObI
penieHus JorapupmMuIecKux HepaBeHCTB.

Tpurono | CBsA3b MEXAYy paJiMaHHOW U TPalyCHOM MEPOHl yria.

meTpuuec | YucnoBasi OKPYKHOCTh, MOJOKUTEIBHOE U OTPHUIIATEIBHOE

KHe HaIpaBJIeHHE 00X0J1a OKPYKHOCTH.

dopmynbl | Tpuronomerpudeckue PyHKIMHU YUCTOBOTO apryMeHTa.

(23 4.) 3HaKMU CHHYCa, KOCUHYCA U TaHI'€HCa.
TpuroHomeTpuyecKue COOTHOMIEHHUS OJTHOTO ApTyMEHTA.
TpUroHOMeTpUYECKHUE TOKIECTBA.
CuHyc, KOCUHYC, TAHT€HC OTPULIATEIBHOIO YIJIa.
CHHYC 1 KOCUHYC CyMMBI 1 pa3HOCTH apTyMEHTOB. TaHr€HC CyMMBI
Y Pa3HOCTU apryMEHTOB.
@opMyJibl IBOMHOTO aprymeHTa. @opMyJibl IBOMHOTO apryMEHTA.
@opmynbl HOHMKEHUS cTeneHd. CHHYC, KOCUHYC U TAHT€HC
MOJIOBUHHOTO yriia. @opMyJibl KpaTHOI'O apTyMEHTA.
DopMyJIbl IPUBEICHUS.
[IpeobpazoBaHre CyMMBbI TPUTOHOMETPHYECKUX (DYHKITHN B
npousBeneHre. GopMyibl CHHYca U KOCUHYCA, TAHT€HCA CYMMBI U
Pa3HOCTH apryMeHTOB, BBIBO (hopmyi. [IpeoOpazoBanue
IPOU3BEACHHS TPUTOHOMETPUUYECKUX D YHKIIUN B CYMMY.

Tpurono | Perienne ypaBHCHUI cost = a,sint = a,tgt = a,ctgt = a

MCTPUICC | Meton 3aMeHBI HepeMeHHON. MeTo/1 pas3aokKeHus Ha MHOKUTEIH.

Kue OnHOpOIHBIE TPUTOHOMETPUYECKHE YPABHEHUS.

YPaBHCHU | Ne1on BCOMOraTeIbHOIO apryMeHTa.

s (16 4.)

[ToBTOpen | CteneHb ¢ paMoHaIbHBIM MoKa3ateneM. [lokazarenbHbie

ue ypaBHEHUS U HEpaBeHCTBA. Pemenue 3anau o treme «lIpusma.

uzyuyeHHo | [lupamunay». Jlorapudpmudeckue ypaBHEHUSI U HEPABEHCTBA.

ro B 10 Tpuronomerpuyeckue Gopmyibl. TpUroHoMeTpudecKue

KJj1acce ypaBHEHHUS.

(12 9.)

HUToroBuiidi KOHTPOJIb (2 4.)
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Ne | HazBanm OcHOBHBIE H3y4aeMble BONPOCHI
n/ | e pa3gesia
n
I'eomeTpus (68 4.)
1. | Beenenne | OCHOBHBIE IOHSITUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPHH.
B Hexotopsie cieacTBus n3 akCuoM.
cTepeome
Tputio (4
4.)
2. | Hapamnen | [MapasmenbHOCTh Tpex NpsiMbIX. [IpU3Haku mapamienbHOCTU TPEX
bHOCTD MPSIMBIX.
npsaMbIX U | [lapannenbHOCTs IPAMON U TWIOCKOCTH. IIpu3HaK napamienbHOCTH
IJIOCKOCT | IPSIMOM U TIJIOCKOCTBIO.
eit (20 4.) | Yrubl ¢ coHanpaBIeHHBIMUA CTOPOHAMU. YTOJI MEXTY TPSIMBIMHU.
[TapanienbHble INIOCKOCTH, MPU3HAK MAPATIIETBHOCTH JBYX
mockocteil. CBoMCTBA MapalieabHBIX MITIOCKOCTEN.
Terpasap. [lapamtenenunes.
3. | Hepnenn | [lepneHaukyaspHbIe MIPSMbIE B POCTPAHCTBE.
ukysipHo | [lapamienbHble NpsiMble, IEPIICHANKYISIPHBIE K TIIIOCKOCTH.
CTh [Ipu3Hak neprneHauKyIIPHOCTH NPsIMOIl M TIOCKOCTH. Teopema o
OPSAMBIX U | IPSAMOM, IEPIIEHANKYJIIPHOM K INIOCKOCTH. PaccTosiHME OT TOUKHU 10
IJIOCKOCT | TIJIOCKOCTH.
eit (18 4.) | TeopeMa o Tpex MeprEHIUKYISIpax.
Yroa Mexay nNpsaMOU U TIJIOCKOCTHIO. JIByrpaHHBIN yIOJI.
[Ipu3Hak nepneHauKyJIIPHOCTH ABYX IUIOCKOCTEN. [IpsiMOyronbpHbIN
napajuieNenuIe 1
4. | Muororpa | [TousiTue MHOrOrpanHuka. I'eomerpruueckoe Telo.
HHUKHU [Tpusma. [Tnomanb 60KOBOM U MOTHON TOBEPXHOCTH MPHU3MBI.
(154.) [Inpamuna. [lpaBunbHas nupamua. Y ceyeHHas MUPaMUa.
Cummetpus B npoctpaHcTBe. [loHsITHE TPAaBUIIBHOTO
MHOTOTPAHHUKA.
5. | IloBropen | Beeaenue B crepeoMerputo. [lapamienbHOCTh NPAMBIX U
ue m1ockocten. IleprnenauKyIsspHOCTD NPAMBIX U IIIOCKOCTEM.
U3Y4YE€HHO | MHOrOrpaHHUKHU.
ro B 10
KJ1acce
(11 4.)
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COJAEP)KAHUE TEM YYEBHOI'O KYPCA
11 xaace (Bcero 170 4., 5 4. B Heneno)

Ne | HazBanm OcHOBHBIE U3y4aeMble BONPOCHI
n/ | e pasgesia
i
Aureopa (111 4.)
1. | IloBtopen | TpuronomeTrpuueckue ypaBHeHus. [lokazatenbHbie U
ue norapudmudeckue ypaBHeHus. [lokazatenbHbie U
U3YUYEHHO | JjorapuMuvecKue HepaBeHCTBA.
roB 10
KJjacce
(10 4.)
2. | Tpurono | O6nacTh onpeneneHuss 1 MHOKECTBO 3HAUCHUM
METPUYEC | TPUTOHOMETPUUYECKUX (PyHKIIHH.
KHE YeTHOCTh, HEYETHOCTh, TEPUOIUYHOCT TPUTOHOMETPHIECKUX
byHKIMK | QYHKUIUH.
(12 4.) CaoticTBa QyHKIMHN Y = COS X u ee rpaduk. CBoicTBa QyHKIUU Y =
sin X u ee rpaduk. CoricTBa QyHKIMH Y = tg X U ee rpaduk.
OOpatHbIe TPUTOHOMETpHUUYECKHE QYHKIMH Y=arcos X; y=arcsin X.
3. | [IpomusBox | [IpousBoanas. ®uznueckuii CMBICT TPOU3BOTHOM.
Hasi uee | BeiBog opMyIibl BEIYMCIIEHUS IPOU3BOHOM CTETIEHHON (DYHKIIHH.
reometpu | [IpaBuna nuddepeHmpoBanmsi CyMMBbI, POU3BEACHHS YaCTHOTO
YECKHUMN [TpousBoiHast CIOKHOU (PYHKITHH.
CMBICIT [IpousBoaHbBIE CTENEHHOM, TOKA3aTENBHOMU, JOTAPUPMUYECKON U
(18 u.) TPUTOHOMETpUUYECKON GyHKIHH. ['eoMeTpUUeCcKuii CMBICT
ITPOM3BOJTHOM.
4, | IIpumene | Bo3pactanue u yosiBanue pynkiuu Teopema Jlarpamxka.
HUE Touku makcumyma GYHKIIUUA, TOUKH MUHUMYMa, TOYKH
pOU3BOJ | AKcTpeMyMma. KpuTtrueckue u cTalilMOHapHbIE TOUYKH.
HOM K [IpuMeHeHUE TPOM3BOIHOM K MOCTPOCHUIO TpapUKOB () yHKITHIA.
uccienoB | HauGomnpiiee m HamMeHbIlee 3Ha4eHUEe PYHKIIUU HA OTpE3Ke, Ha
aHUIO IPOMEKYTKE.
byHKIII
(18 4.)
5. | Murterpan | ®usznueckuid cMbIc epBooOpa3Hoi. [TpaBuiia HaxoxaeHUs
(12 9.) IEPBOOOPA3HON PYHKITHH.

Onpenenenue KpuBoJuHeitHOM Tpanenuu. @opmyna HeroToHa —
JleiiOnuIIa.

OnpeneneHHblil HHTErpa. BoluncneHne HHTErpagoB ¢ MOMOIIbIO
dbopmynel HetoToHa — JleliOnua. Beraucnenue miomanaei ¢
MOMOIIIbIO UHTETPAJIOB.

[IpuMeHeHue MpoU3BOIHON U MHTErpasia K PEUICHUIO MPAKTUYECKHUX
3ajad.
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6. | Onement | IIpaBuiio mpousBeneHHUs.
bl IIepectanoBku. Pasmerenus.
koMmOuHat | Coueranus u ux cBoiictsa. bunom HeroToHa.
opuku (9
9.)
7. | Dnement | JlocToBepHOE, HEBO3MOXKHOE coObITHE. KOMOUHAIMS COOBITHIA.
bl Teopun | [IpoTHUBOIOIOKHOE COOBITHE.
BEpOSTHO | BeposTHOCTH CyMMBI IBYX HECOBMECTHBIX COOBITHI. CloskeHue
creit (9 BEPOSITHOCTEH.
4.) BeposTHOCTh MPOTHUBOIOI0KHOTO COOBITHS. Y CIIOBHAS
BEPOSATHOCT.
HezaBucumbie cOObITHS. Y MHOXKEHHE BEPOSITHOCTEH.
8. | Urorosoe | [IpeoOpazoBaHue uppanvoHaIbHBIX BIPAXKEHUN U CTEIICHHBIX
MOBTOpEH | BhipakeHUM. [IpeobpazoBanue morapupMuuecKux BIPaKCHUH.
ue Tpuronomerpuueckue BoipaxeHnus. [lokazaTeabHble ypaBHEHUS U
U3Y4YeHHO | HepaBeHCTBaA. Jlorapudmudeckue ypaBHEHUSI U HEPABEHCTBA.
ro B 10- TpuroHomMeTpuYeCKUE YpaBHEHUS U HEPABECHCTRBA.
11 HppaumoHanbHble ypaBHEHUS.
KJ1accax
(18 u.)
HNToroBbiii KOHTPOJIH (5 4.)
Ne | HazBaum OcHoOBHBIE U3y4aeMble BONPOCHI
n/ | e pasgesia
1|
I'eomeTpus (59 4.)
1. | Bexropsl | IlonaTtue Bektopa. Moayib BekTopa. PaBeHCTBO BEKTOPOB.
B KonnuueapHbie BEKTOPHI.
npoctpan | CiioxeHue U BblYMTaHHe BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
cTBe (6 YMHOKEHNE BEKTOpA Ha YUCIIO.
9.) Kommnanapusie BekTopsl. [IpaBuio napannenenunena. Pazmoxenne
BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM
2. | Merton [IpsamoyronpHas cucteMa KOOpJAUHAT B IPOCTpaHCTBe. KoopauHaTsl
KOOpAWHA | BEKTOpA.
T B CBsi3b MEXy KOOpJMHATAMHU BEKTOPOB U KOOPJUHAT TOYEK.
npoctpan | [Ipocrelimme 3a7a4u B KOOpIMHATAX.
ctBe (14 | Yron mexay BekTopamu. CKaJIsIpHOE MPOU3BEJECHNUE BEKTOPOB.
9.) Brruncnenue yrioB Mexay NpsIMbIMHA U TIIIOCKOCTSIMU.
JIBuxenue. LlenTpanbHas cuMmeTpusi. 3epKajabHass CUMMETPUSL.
OceBas cummetpus. [lapanienbHblii iepeHoc.
3. | Humunap, | [lonstre mummaapa. I1momnaas MOBEPXHOCTH MUIHHJIPA.
KOHYC, [TonaTue konyca. [Imomane noBepxHoctu konyca. [lonstue
map (15 | yceuenHnoro konyca. [lmoniagp noBEpXHOCTH YCEUEHHOTO KOHYCA.
q.) VYpasuenue chepol. BzaumHoe pacnonoxenue chepbl U MIOCKOCTH.

17




KacarenbHas minockocTs K cepe. [lnomans cdepsl.

O6bembr | [lonsitue o6beMa. OOBbEM MPSIMOYTOJILHOTO MapalieenuIea.

ten (15 O6bem npamoii npuzMbl. O0beM IMHpa. Beruucnenre o0beMoB

9q.) TEJ ¢ MOMOIIbI0 HHTerpana. O0beM HaKIIOHHOU Npu3Mbl. O0beM
koHyca. O6veM nmupamuabl. O0beM mapa. O6beM apoBOro
CErMEHTa, IAPOBOI0 CJI0S ¥ IIAPOBOTO CEKTOpa.

O600ma | [lapannenbHOCTh NPSAMBIX U IIOCKOCTEH. [leprneHauKyasspHOCTD

ro1iee IIPSAMBIX U INIOCKOCTEW. MHOrorpaHHuku. Bektopsl B

HNOBTOpPEH | MpocTpaHcTBe. MeTo1 KoopauHaT B mpocTpanctse. Lunuuap,

ue KOHYC, map. OObeMBbI Tell.

U3Y4YEHHO

ro B 10-

11

KJaccax

(9 4.)
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KAJTEHJIAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE
10 xaacc (Bcero 170 4., 5 4. B HEAEIO)

Adarebpa (Bcero 102 4.)

Ne Mara HaumenoBaHue IIporuozupyemMsbii pe3yabTaT Buasbl 1 dpopmbl dDopMma Jomamne
ypo TEeM AeSITeJIbHOCTH KOHTPOJIA e 3aJJaHue
Ka 00yUyarmuxcs.
Bua ypoka
Paznen 1. JleiicTBuTebHBIE yncaa (12 4.)
1. Lensie n Hmers npeacTaBjieHue o Ipeeiie Ypok o OpoHTan
2. paloHaIbHbIC MOCJIEIOBATEILHOCTH aKTyaJau3alnuu bHBIN H
gucna (2 4.) 3HATL/MIOHUMATH . ONIPE/ICTICHNE 3HAaHUU M YMEHUH | HHAWBHIYaAIbH
3. beckoneunas NEeWCTBUTEIIFHOTO YHUCa; GOpMyITy KomMOuHMpOBaHH | BIil YCTHBIN
4, yObIBatoIas CYMMBI OECKOHEUHO yObIBaroIen Bl YPOK orpoc
reoMeTpuiecKas F€OMETPUYECKON TPOTrPECCHH; o Maremar
nporpeccust (2 4.) orpeseneHne apupMeTHuecKuili KOpHs WYECKUH
5. ApupmeTrueckuii | HATypaJbHOM CTEIICHU U €0 CBOWCTBA; KoMOMHMpPOBaHH | qUKTAHT
6. KOpCHb MAaTCMATUYCCKHUC TCPMHUHBI: paJuKall, BIM YPOK ° IIuceMen
HATYPaJbHOM UPPALMOHAIBHOE BBIPAKEHUE, CTENEHD C HEIE
crenenu (2 4.) palMOHAIBHBIM TOKa3aTelIeM, CBOMCTBA YIIpaKHCHNUS
1. CreneHs ¢ CTCIICHU C pallMOHAJIbHBIM U KoMOuHMpOBaHH |e CaMoCTO
8. palMOHATBHBIM U JEHCTBUTEILHBIM IIOKA3aTENEM. Bl YPOK STeIbHAS
0. NeHCTBUTEILHBIM ¥YMeThb: ipeoOpa3oBBIBATh MPOCTEHIITNE pa6ora
nokaszaresiem (3 4.) | BBIPAXKECHUS, COICPIKAIINE PaJUKaIIbl; «BeckoHeyHas
10. O0o01maromiee oOpamarh 0ECKOHEYHYO TIEPHOTHICCKYIO Ypok 006001IeHus yOBIBAIOIIAS
11. MIOBTOPEHHE T10 IpoOb B OOBIKHOBEHHYIO; " reoMETPHYECK
12. pasneny HaXOAUTb 3HAYCHUA KOPHA HaTypaHBHOﬁ CHCTEMATHU3allUH as
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«JlencTBATEBHBIC
guciay (3 4.)

CTEIEHHU 0 U3BECTHBIM (POopMyiaM;
IIPOBOJIUTH MO U3BECTHBIM (hOpMYJIaM U
paBujaM Mpeoopa3zoBaHusi OYKBEHHBIX
BBIPKCHU M, BKITIOYAIOIINX CTETICHHU;

3HaHUN
YpoK  KOHTpOJIA
3HAaHUW U YMEHUU

MIPOTPECCUSI.

o KoHntpon
bHas paboTa

«CteneHs ¢

Hcnoan30BaTh: MpUOOPETCHHBIC 3HAHUS paImoHaILHBIM
Y YMCHHS B TIPAKTHYCCKOM JIEATCITLHOCTH u
Y TIOBCCTHCBHOM YKU3HH JIJIS NEHCTBUTEITBHBI
NPAKTHYCCKUX PACYETOB 1O (popmMyiam. M
BKJIFOYasi (DOPMYJIBI, COAEPIKAIIINE TIOKAa3aTeIeM)
CTCTICHH, PAJIUKAJIbI, IPH HEOOXOIUMOCTH
UCIIOJIb3YS CIIPABOYHBIC MaTEPHAIBI U
IIPOCTEHIITNE BBIYUCTUTEIIBHBIC
YCTPOKCTBA.
Paznen 2. Crenennas pynxkunus (10 4.)
13. Crenennas HNmets npeacrasiienue: 06 KomOuHMpOBaHH |e ®ponran
14, byHKIHMSA, ee OTpaHUYECHHOCTH (HYHKIKU; O B3aUMHO B YPOK BHBIN U
15. cBoMcTBa M TpauKk | 0OpaTHBIX PYHKIHAX; O CIOKHBIX WHIMBHUIYaJbH
(3 4.) GyHKIUAX; 0 IPOOHO-IIMHEMHON ()YHKIIHH BI YCTHBIN
16. PaBHOCHITBHBIC 3HATh: olpe/ielieHne 00paTUMOM KomOunupoBanH | ompoc
17. ypaBHEHUS U byHKIHH, 9TO TpaduK U B3aUMHO BIi YPOK o Maremar
HepaBeHCTBa (2 1.) | 0OpaTHBIX PYHKUINNA CUMMETPUYHBI HYECKUM
18. HppaunoHanbHple | OTHOCUTENILHO MPSIMOH Y = X; KoMOMHUpPOBAaHH | quKTAaHT
19. YPaBHEHHUS. ONPEJICIICHUS] PABHOCWJIBHBIX YPABHEHUH, | bId YPOK ° ITuceMeH
HppanuonansHbie HEPABEHCTB, CUCTEM; HBIC
HepaseHcTBa (2 4.) | ompeleseHre UPPaUOHAIBHOIO YIIpaKHEHNUS
20. O6o6maroiee ypaBHEHUS VYpok 000011eHHS |0 CamocTo
21. ITOBTOPCHUEC 10 YMeTh: cxeMaTHYeCcKH CTPOUTH rpa(bm( u
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pazneny CTENEHHOW (DYHKIIMU B 3aBUCUMOCTH OT CUCTEeMaTH3alluu | STeJbHas
«CrenenHas II0KA3aTelIsl ¥ NIepEeUnCIIITh €€ CBOMCTBA; | 3HAHUU pabora
by (2 4.) 1o rpauky y3HaBaTh 0OpaTUMYIO «beckoneunas
22. KontponbHas GyHKIHIO, CTPOUTH TpaduK QyHKIIUH Ypok  KOHTpoJIs | yObIBaromas
paboTa 1o paszueiay | OOpaTHOM K JaHHOMW; IPU PEIIEHUN 3HAHUN U YMEHUI | TEOMETPHYECK
«CreneHHas YpPaBHEHH BBIMOIHATH TPeOOpa3oBaHusl, ast
dynxmms» (1 9.) OPUBOJISAIIME K YPABHEHUSAM-CIICACTBHUM: porpeccus» u
pemaTb UpparoHalIbHbIE YPABHEHUS U «Hpparnmonanb
CUCTEMBI YpaBHEHU N HBIC
Hcnonb30BaTh: HOBbIE TEPMUHBI yYpaBHEHUS»
MaTEMaTUYECKOTO S3bIKA, ONPEIeTICHUS, o KonTpon
TOJIECTBA, MATEMAaTUYECKYIO MOJIENb pHas pabora
NPY BHITIOTHCHUH TTPAKTHYECKUX 3aJaHUH «Crenens ¢
paIMoHaIbHbI
M U
NEeUCTBUTEIIbH
BIM
MOKa3aTeneM»
Paznea 3. Iloka3zareabnas pynkmus (11 4.)
23. ITokazarenbHas 3HaTh: OlpeeNICHUE U CBOMCTBA KomOunupoBana |e dponrain
24. byHKIMSA, e MOKa3aTeIbHON () YHKITUH. Bl YPOK BHEIN U
CBOMCTBa U rpaduK | Ompeac/IieHne U CBONMCTBA IOKAa3aTEILHOM VHIUBUAYaJIbH
(24.) GyHKIMH. bIM YCTHBIN
25. [Toka3zaTenbHbIe OTIPEJICIICHHE W BH]I TIOKA3aTEIbHBIX KoMOuHupoBanH | ompoc
26. ypaBHeHus (2 4.) ypaBHEHHUI BIil YPOK o Maremart
217. [TokazaTenbHbIe OIpEJEICHNE U BHUJI TOKA3aTEIbHBIX KoMOuHUPOBaHH | nueckuii
28. HepaBeHCTBA (2 4.) | HEPABEHCTB. bIil YPOK
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29. Cucrema CHOCOOBI pEIIEHUS] CUCTEM KoMOuMHUpPOBaHH | AMKTaHT
30. MIOKa3aTeIbHBIX MOKAa3aTeIbHbIX YpaBHEHUI BI YPOK . [TuceMen
YPaBHEHUU U YMeTh: cTpOUTh rpaduK MOKa3aTeNIbHON HBIE
HepaBeHCTB (2 4.) (YHKUIMHU IO TOYKAM U CXEMaTUYHO; yIpakKHEHUs
31. O06o01maromiee HCII0JIb30BaTh CBOMCTBA ITOKA3aTEIbHOMI Ypok 006001IeHUS |0 CamMocTo
32. MOBTOPEHHUE 11O GYHKIUY TIPU PEIICHUH YIIPaXKHEHUH u ATeIbHAS
pazneny periaTh Mmoka3aTelbHbIC YPaBHEHUS, CHUCTEMATH3allMU | paboTa
«llokazarenbHas HCIIOJIB3YA TOXIACCTBCHHLBIC 3HAHUH «lITokazarenpy
byakms» (2 4.) npeoOpa3oBaHus BHIPAKEHUM HA OCHOBE BlE
33. KouTtponbshas CBOICTB CTENEHH, C TTOMOIIBIO VpoK  KOHTpOJIS | ypaBHEHHSA» U
paboTa 1o pasjieay | Pa3jIoKEHUs Ha MHOXXHUTEIU BRIDAXKEHHUM, | 3HAHWI U yMEeHHH | «[TokazaTeiabH
«lTokazarenpHas COACpKaIUX CTCIICHU, ITPUMCHSA coco0 bIC
byakmus» (1 4.) 3aMCHBI HEU3BECTHOI'O; HEPaBEHCTBA»
peniaTh CUCTEMbI TTOKa3aTeNbHbIX o KoHTpou
YPaBHCHHH. pHas paboTa
peniaTh noka3aTeabHble HEPABEHCTBA «IlokazaTenbH
Hcnonb30BaTh: TOX/IECTBEHHbBIE ast QYHKIS.
npeoOpa3zoBaHus BEIPAXKEHUI Ha OCHOBE
CBOWCTB CTENECHHU.
Paznen 4. Jlorapupmuyeckas pynkmus (16 4.)
34. Jlorapudmsl (2 4.) | 3nare: onpesencuue gorapudma uncia, | KomMOMHHpOBaHH |e ®dponTain
35. OCHOBHOE JIOTapH(PMUUICCKOE TOXKIACCTBO; | bIH YPOK BbHBIN U
36. CaoiicTBa CBOICTBA JIOTapu(MOB; KoMOUHMpPOBAaHH | MHIUBHIYaIbH
37. aorapumoB (2 4.) | CMBICII IOHATUI: HATyPaIbHbIHI BIil YPOK bIil YCTHBIN
38. JlecsTuunble U norapudm, o003HaueHnE AecATUIHOTO U | KOMOMHUpOBaHH | ompoc
39. HATypaJIbHbIC HaTypajbHOTO JIoTaprudma; Bl YPOK o [Tucbmen
gorapudmel (2 4.) | BUI JorapupMUIecKor GyHKIINN, € HbIE
40. Jlorapudmudeckass | OCHOBHBIC CBOMCTBA; KoMOuHupoBaHH
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41. GyHKIMSA, ee
CBOICTBa U rpadux
(24.)

42. Jlorapudmuyeckue

43. ypaBHeHHUs (2 4.)

44, Jlorapudgmuueckue

45. HepaBeHCTBa (2 4.)

46. O6o0maromiee

47. MOBTOPEHHE 11O

48. pazaeny
«Jlorapupmuueckas
bynxums» (3 4.)

49. KonrtponbHas
pabota 1O pazneny
«Jlorapupmuueckas

byakmus» (1 9.)

ONPEAEICHUE U BUJ IPOCTENIIUX
Jorapu(pMUYECKUX ypaBHEHHUHN, OCHOBHBIC
IIPUEMBI pELLICHUS,

BUJI Jlorapudmudeckoit pyHKIum, eé
OCHOBHEBIE€ CBOMCTBA;

OTIpe/IeJICHUE U BUJ] TPOCTEUIIINX
Jorapu(pMUYECKX HEPABEHCTB,
OCHOBHBIC MIPUEMBI PEILICHHUS;

¥YMeTh: BHITIOIHATH PE0Opa30BaHUE
BBIPOKECHUH, COACPIKAIIUX JIOTapUDMBIL;
IPUMEHSThH CBOMCTBA JIorapruMOB Mpu
npeoOpa3oBaHUU BBIPAKEHUM,
COJICpIKaIUX JIOTapU(BMBIL;

OpPUMEHSTH GOpMYITy Mepexo/ia B
IPOCTEUIINX CIyYasiX;

CTPOUTH rpaduK jJorapuGMuIecKon
(GYHKIIMU TIO TOYKAM U CXeMaTUYHO;
UCIIOJIb30BaTh CBOWCTBA
norapudmudeckor GyHKIIUM pU
pelieHny 3a1ay;

pemiath npocreiime sorapupMuyecKre
ypaBHEHUS,

pemiath npocreiime JorapupMudecKre
HEPaBEHCTBA.

Hcnonb30BaTh: HOBBIE TEPMUHBI,
o00o3HaueHus1, HOPMYJIbI, CBI3aHHBIC C
JorapupMUIEcKor GyHKITUEH TTpH
BBITIOJIHEHUU MTPAKTUYECKUX 3aJIaHUH O

bIl YPOK

KomMOuHupoBanu
bIl YPOK

KomMOunupoBanu
bIll YPOK

Ypok 0606meHust
u
CUCTEMaTH3aIUN
3HaHUU

YpoK  KOHTpOJIA
3HAaHUU U YMEHUU

yIpaKHEHUS

Camocto
ATeIbHAs
paboTta
«CBoiicTBa
norapudmoBy»

IIpe3ent
aIuy 110 TeMe
«Ctpana
norapudmoBy»

Kontpon
bpHas paboTa
«Jlorapupmuu
eckas

byHKIUS»
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‘ JTaHHOU TeMe

Paznea 5. Tpuronomerpuueckue popmyJni (23 4.)

50. Panuannas mepa
yraa (1 4.)

ol. [ToBOpOT TOUKH

52. BOKpYT HauJjia
KoopauHat (2 4.)

53. OnpeneneHue

54, CUHYyCa, KOCUHYCa U
TaHTeHca yria (2
4.)

55. 3HaKu CUHYCA,
KOCUHYCa H
tanrexca (1 4.)

56. 3aBUCUMOCTD
MEXTy CHHYCOM,
KOCUHYCOM U
TAHT€HCOM OJ[HOTO
u Toro e yria (1
4.)

o7. Tpuronomerpuueck

58. ue ToxaecTna (2 4.)

59. Cunyc, KOCUHYC U

60. TAHI'EHC YTJIOB O U -
a(24.)

61. DopMyJbl

62. cioxenus (2 4.)

63. Cunyc, KOCUHYC U

3HaTh! onpeneneHue paguaHa.
NOHATUS «EAUHUYHAS OKPYKHOCTBY,
NOBOPOT TOYKM BOKPYT Hayajia
KOOpJUHAT.

OIIpE/IENICHNE CUHYCA, KOCUHYCA U
TaHTeHCa yrJia, TAOJIMYHbIE 3HAUCHUS.
3HaKHU CHHYCa, KOCUHYCa U TAaHI'€HCA B
Pa3JIMYHBIX YETBEPTSX.

OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, 3aBUCUMOCTb MEXTY
TAHTE€HCOM U KOTAHT€HCOM.
OTIpe/ieNIEHUE TOXK/IECTBA, CIIOCOOBI
JI0Ka3aTeIbCTBA TOXK/ECTB;

(opMyJIbI CHOXKEHUS 1JIs1 CUHYCa U
KOCHHYCA.

(opMyJIbl U1l BBIYMCIEHUS] CUHYCA,
KOCHHYCAa, TAHI€HCA OTPULATEIIbHBIX
yIJIOB;

(opMyJIbI CHOXKEHUS JIs1 CUHYCa U
KOCHHY(CA;

(GopMyIIbl TBOMHOIO apryMeHTa;
(opMyJIbI TOJIOBUHHOTO apryMEHTa;
npaBuiia 3aucu GOpMYJT IPUBEICHUS;
(GopMyIIBI CyMMBI U Pa3HOCTH CHHYCOB,
CYMMBI U pa3HOCTH KOCHHYCOB.
YMerb: nepeBOAUT PAJUAHHYIO MEPY

KomMOuHupoBanu
bIl YPOK

KomMOunupoBanu
BIN YPOK

KomMOunupoBanu
BIN YPOK

KomMOunupoBanu
BIl YPOK

KomOuHupoBaHH
bl YPOK

KomMOunupoBanH
bl YPOK

KomMOunupoBanH
BII YPOK

KomOuHupoBaHu
bIl YPOK

KomOuHupoBaHu

° ®ponTan
bHBIN U
VH]JIUBUYyaJIbH
bII YCTHBIN
OnpocC

° Martemar
WYCCKUU
JIUKTAHT

° IIucemen
HbIC
YIOPaKHEHUS

° Camocto
sITeJbHAs
paboTta
«3aBHUCHUMOCThH
MEXKITY
CHHYCOM,
KOCHUHYCOM U
TAaHT'€HCOM
OJIHOT'O U TOT'O
K€ yria» u
«Tpuronomertp
HYCCKHUE
TOXJIECTBA

. KonTpon
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64. TAHT'€HC IBOMHOTO | yria B IpaJychl U 00OpaTHO; BI YPOK pHas padbora
yriaa (2 4.) HAXOJUTh KOOPJIWHATHI TOYKU STUHUIHON «Tpuronometp
65. CuHyC, KOCHHYC U | OKPYXXHOCTH, IIOJIy4YEHHON IIOBOPOTOM KoMOWHUPOBaHH | UYECKUE
TaHT€HC P(1;0) Bl YPOK bopMyIBI»
MOJIOBUHHOTI'O yIJIa | HA 3aJJaHHBIN yrojl, HAXOIUTh YIJIbI
(14.) noBopoTta Touku P(1;0), 4To0kI ONTYyYuTH
66. Dopmysl TOYKY € 3a/JaHHBIMU KOOPJAMHATAMH, KombuHnpoBanH
67. npuBeaenus (2 4.) | HAXOAWTh 3HAYEHUs CUHYCA, KOCUHYCA M | BIif YPOK
68. CymMa u pa3HOCTh | TAHT€HCA, KomMOunupoBanu
69. cunycoB. CyMMa M | OTIpeNIeIIsATh 3HAK Ynciia Sina, CoSoL u tg o | bIil ypok
Pa3HOCTh IIpH 33JITaHHOM 3HAYEHUH Q]
KOCUHYCOB (2 4.) HAXOJIUTh 3HAYEHUsI CUHYCa, KOCUHYCa U
70. O06o01maromiee TaHT'€HCA OTPUIATEIbHBIX YTJIOB,; Ypok 060061meHus
/1. MOBTOPEHHUE 110 pemath ypaBHeHus Sin X=0, sin x=1, u
pazaeny sin x=-1, cos x=0, cos x=1, cos x=-1. CUCTEMAaTHU3aIuNA
«Tpuronomerpuuec | Ucnonb3oBaTh: GOpMyIbl 3aBUCUMOCTH | 3HAHUN
Kue GopMyabel» (2 | MeXKAY CHHYCOM M KOCHHYCOM,
4.) TAHT€HCOM U KOTAHT'€HCOM OJTHOTO U TOTO
72. KontponbHas )K€ yrja IpU pelIeHu! 3a1a4 Ypok  KOHTpOJIS
pabora 1o pasjieny | IPUMEHSATh U3y4eHHBIE (POPMYIIBI TpU 3HAHUW U YMEHUH
«TpuroHomerpudec | 10Ka3aTelbCTBE TOXK/IECTB;
Kue GopmMyIbI». U3y4eHHBIC (DOPMYITBI ITIS1 PEIICHHUS
3ajad.
Pa3znen 6. Tpuronomerpuueckne ypapHenus (16 4.)
73. VYpaBHeHue COS X = | 3HATH: ONpeJeeHue apKKOCUHyca KomOuHHUpOBaHH |e dponTan
74. a(34.) gucia, GopmMyny KOpHEH ypaBHEHHS COS X | bI YPOK BbHBIU U
75. = a, YaCTHBIC CJIy4au; WHJIUBUYaJIbH
76. VYpaBHeHue Sin X = | onpeeneHne apkcunyca uncia, popmyny | KomOuHupoBaHH
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77, a(34.) KOpHEH ypaBHEHUs SiN X = a, YaCTHBIC BI YPOK bl YCTHBIN
/8. CIIyYau. onpoc
79. VYpaBHeHue tg X = o | OpelelIeHHE apKTaHI'€HCa YUCIIa, KoMOunupoBana |e [Tucemen
80. (34.) dbopmyny KopHel ypaBHeHus tg X = a. Bl YPOK HbIE
81. YMerh: npuMEHATh GOPMYJIIbI IPU YHpaKHEHUSA
82. Pewenne pELIEHNH MPOCTENIINX YPOK-TIPaKTUKYM |e CamocTo
83. TPUTOHOMETPHUYECK | TPUTOHOMETPHUYECKMX YPAaBHEHHI BHJ1a ATeIbHAS
84. uX ypaBHeHu# (4 COS X = a; pabora
85. 9.) NPUMEHATH (OPMYJIIBI IPU PEIICHUH «IIpocreiimme
86. Oo6o0maroriee IPOCTENIINX TPUTOHOMETPUYECKHUX VYpok 00001IEHUS | TPUTOHOMETPH
87. MOBTOPEHUE 110 ypaBHEHUI Buja Sin X = a. u YEeCKHE
paszaeny IIPUMCHATD dJOpMYJIy IIpu pCHICHUU CHCTEMAaTHU3alluU YpPaBHCHUS»
«TpI/II‘OHOMeTpI/Iqec HpOCTefIHIPIX TPUTOHOMCTPUUCCKUX 3HaAHUN ° KOHTpOJI
KUe ypaBHeHus» (2 | YpaBHEHHI Buja tg X = a. bHas paboTa
q.) pemaTe mpocTennme «TpuUronomerp
88. KontponbHas TPUTOHOMETPUYCCKUE YPABHCHUS, YpoK  KOHTPOJS | HuecKkue
paboTa mo pazjgeny | KBaApaTHbIC YPaBHEHHUSA OTHOCUTEIBHO 3HAHUW U YMEHUU YpaBHEHUS»
«Tpuronomerpuyec OJHOW U3 TPUTOHOMETPUUYECKUX
ke ypaBHeHHs» (1 GyHKIMI. OTHOPOIHBIC U TMHCHHBIC
q.) TPUTOHOMETPUUYECKUE YPABHEHHUS
Hcnosb30BaTh: METOI PA3JIOKEHUS HA
MHOUTENIH TIPU PEIICHUU
TPUTOHOMETPUUYECKUX YPABHEHUN,
METOJ 3aMEHbI HEU3BECTHOTO, METO/I
OLICHKH JIEBOW M NIPABOW YacTen
TPUTOHOMETPUUYECKOTO YPABHEHUS.
Paznen 7. lloBropenue usyuyennoro B 10 xiaacce (12 4.)
89. | | Crenens ¢ | 3HaTh: HIeMeHTApHBIC METOIBI | Ypox B dpouTa |

26




90. paloHaIbLHBIM UCCIIeIOBaHus (DYHKITHIA; MOBTOPEHUS BHBIA U
nokazatesiem (2 4.) | omnpeaeneHus paBHOCWIBHBIX YPaBHEHUM, | MaTepuasa WHINBUAYATbH
91. [TokazaTenbHbIe HEpPABEHCTB, CUCTEM; Ypok bIi YCTHBIN
92. YpaBHEHUS U TpUTOHOMETpUUYecKue HopMyIibl MTOBTOPEHUS OmpocC
HepaBeHCTBA (2 4.) | YMeTh: cTpouTh rpapMKu JIMHEHHOH, Marepuana o Maremat
93. Pemenne 3a1a4 mo | KBaApaTHYHOM, CTCIICHHOM, YPOK-IPaKTUKYM | UYECKUH
94, teme «IIpusma. MOKa3aTeILHOM U JJorapu@MUIecKon JTUKTaHT
[Mupamugay (2 4.) GbyHKIMHI, TIPUMEHSATHh CBOMCTBA ATUX ° IMuceMeH
95. Jlorapupmuueckue | QyHKUMI IPU PELIEHHUN 3a/1a4. Vpoxk HBIC
96. ypaBHEHUS U pemars UppaltuoOHAJIbHBIE, MTOBTOPECHUS yIpaKHEHUS
HepaBeHCTBA (2 4.) | [IOKA3aTCIIbHBIC, norapudmuyeckue Marepuasna
97. TpuroHoMeTprueck | YPABHEHHUS M HEPABEHCTBA; 0000IIATh U | Vpok
98. e GpopMyibl (2 4.) | CHCTEMATH3UPOBATH 3HAHUSA 110 TIOBTOPEHUS
OCHOBHBIM BOIIpOCaM Kypca anredpsl 10 | marepuana
99. Tpuronomerpuyeck | KiIacc Ypox
100. e ypaBHeHus (2 u.) | Mcnmob3oBaTh: HOpMyIIbI IPH PEIIEHAN | [10BTOpPEHHS
3aJ1a4, YpaBHCHUMU. MaTepHana
HNTOroBbIii KOHTPOJIB (2 4.)
101. Ypok koHtpoias | UToroBas
Hroropas koHTponsHas padota (1 4.) 3HAHUM KOHTPOJIbHAs
paboTta
102. . . VYpok aHaiusa | Pabora HaJl
AHaJIN3 UTOTOBOM KOHTPOIbHOU paldoThI (1 4.)
pEe3yIbTaTOB OIIMOKaMU
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KAJIEHJIAPHO-TEMATHUYECKOE IIVIAHUPOBAHUE
10 xaacc (Bcero 170 4., 5 4. B HEAEIO)

I'eomeTpus (Bcero 68 u.)

Ne | Tara HaumenoBaHue IIporuozupyemMsbii pe3yabTaT Buasbl 1 dpopmbl dDopMma Jdomamne
ypo TEeM AeSITeJIbHOCTH KOHTPOJIA e 3aJJaHue
Ka 00yuyarnuXxcs.
Buja ypoka
Paznen 1. BBenenune B crepeomerpuio (4 4.)
1. [Ipenmer 3HATBL: OCHOBHBIEC TTOHATHUS Ypok . ®ponTan
2. CTEPEOMETPUH. CTEPEOMETPUH; OCHOBHBIE AKCUOMBI aKTyaJIn3aluu bHBIN H
AKCHOMBI CTEPEOMETPUH. 3HAHWW U YMEHUM | MHIUBUAYaIbH
crepeomeTpud (2 4.) YMeTh: pacnio3HaBaTh Ha YEPTEKaAX U B bl YCTHBIN
3. HekoTopsie cieacTBust | MOAEAX IPOCTPAHCTBEHHbIE (PUTYPHI; Ypox OIpocC
4, U3 akcuoM (2 4.) OIMCHIBATH B3aUMHOE PACIIOJIOKEHUE aKTyaJau3alnuu . Maremar
TOYEK, IIPSIMBIX, INIOCKOCTEN C IIOMOIIBIO | 3HAHUN M YMEHUHN | puecKuii
AKCUOM CTEPEOMETPUU; JUKTaHT
Hcnonb30BaTh: aKCMOMBI CTEPEOMETPUN o [TucsMeH
Y UX CJIEACTBUS IPU PELICHUU 3a1a4. HEIE
YIPaKHEHUS
o Camocto
ATEJbHAA
paboTta
«AKCHOMBI
FEOMETPUN

Paznea 2. IlapajuieJbHOCTH NPAMBIX U IJIOCKOCTEH (20 4.)
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[TapannenbHbie
psIMBIE B
IIPOCTPAHCTBE.
[TapannenbHOCTD TpEX
npsaMbIx (1 49.)

[TapannenbHOCTH
IIPSIMOU U IIJIOCKOCTH

(14)

~

Pemenue 3agau o
TEME
«IlapaiuienbHOCTH

IIPSIMOU U IIJIOCKOCTHU
(24.)

CkpermmBaromuecs
npsmeble (1 4.)

10.

Yl ¢
COHAIpaBJIECHHBIMU
CTOPOHaMHU. YTOJ
MeXy npsamMbimMu (1

4.)

11.
12.

Pemenue 3amau no
TeMe «B3aumHoe
pacIoN0KEHUE
IPSIMOU U TIJIOCKOCTHU
(24.)

13.

KonrtponbHas pabota
o TeMe
«ITapannenbHOCTB

3HaTB. TEOpEMY O ABYX IPSMBIX,
IIapaJUIeIbHbBIX TPEThEU, IPU3HAK
NapajuIeIbHOCTHU MPSMOU U INTIOCKOCTH,
pemaTh MpoCThIE 3aa4H;

BO3MOJKHBIE CITy4au B3aUMHOTO
PACIIONO0KEHHS IPSIMOM U TIJIOCKOCTH B
IIPOCTPAHCTBE;

NOHATHUE MAPAJUIENbHBIX U
CKPEILMBAKOUIUXCS MPSMBIX;

NPU3HAK CKPEIIUBAOIINUXCA MPSIMBIX;
TEOpEMY O MPOBEACHUU YEPE3 OJIHY U3
CKpEILUBAIOIIUXCA MPAMBIX IIJIOCKOCTH,
NapaJuIeIbHON IPYTOU IPsIMOM;
TeopeMy 00 yriax ¢ COHaIpPaBICHHBIMU
CTOpPOHaMU,;

(bOpMyIHPOBKY U JOKA3aTEIHCTBO
IIPU3HAKa U CBOWCTB CKPELINBAOIINXCS
PSIMBIX; (QOPMYITUPOBKY H
JI0KA3aTeJIbCTBO IMPU3HAKA
[1apaJUIEIbHOCTH TUIOCKOCTEM;

TEOpEMY CYLIECTBOBAHUS U
€IMHCTBEHHOCTH IUIOCKOCTH,
NapajuIeIbHON TAHHOM Y MPOXOASILEH
4yepes3 JaHHYIO TOYKY ITPOCTPAaHCTBA
CBOICTBA MapaJuICIIbHBIX MIOCKOCTEN
MOHATHE TETPAdAPA U JIEMEHTHI 3TOIO
MHOT'OTPaHHUKA;

NOHATHE NapaJulesIenunea, CBOMCTBA

KoMOuHupoBanH
bIl YPOK

KomMOunupoBanu
BIN YPOK

KomMOunupoBanu
BIl YPOK

KomOunupoBaHH
bl YPOK

KomOuHupoBaHH
bl YPOK

YpOoK-nIpakTUKyM

Ypok  KOHTpOA

3HAHUW U YMEHUU

° ®ponTan
bHBIN U
VH]JIUBUYyaJIbH
bII YCTHBIN
OmpocC

. Maremart
WYECKUI
JIUKTAHT

. [Tucemen
HbIC
YIOPaKHEHUS

o Camocro
ATeJbHAS
paboTta
«Ilapamtensu
b€ IIPSIMBIC B
IIPOCTPAHCTBE)

o IIpesent
allly 10 TeEME
«Terpasnp» u
«ITapannenenu
nem

° KonTpon
pHas pabora
«lleprieniuky
JSPHOCTH
MPSIMBIX U
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MPSMBIX B
npoctpancTBe» (1 4.)

14, [TapannenbHbie
mockocTH (1 4.)

15. CBoliCcTBO
napajuiebHbIX
mockocteit (1 4.)

16. Terpasap (1 4.)

17. [Napamnenenunesn (1
4.)

18. Pemenune 3amay no

19. teme «TeTpasrap.
[Napannenenuneny (2
q.)

20. 3agauyu Ha

21. MOCTPOCHUE CCUCHUS
(2 4.)

22. [MToaroroska K

23. KOHTPOJIbHOM paboTe
«Terparap u
napauienenumnen (2
9.)

24, KonTtponbshas pabora

o teMe «Tetpasap u
napauienenuneny. (1

q.)

pebep, rpaHeit, TuaroHanei
napajuieseuIe1a

Ymeth: GopMyaupoBaTh U I0Ka3bIBAThH
TEOpPEMY O MPAMOU, NapajjIeIbHON
JAHHOU IIPSAMOW;

pemaTh 3a/1a4i Ha NapajlIeIbHOCTh
IIPSIMOU U IIJIOCKOCTH

HaXOJUTh YroJl MEKY IPSIMBIMH B
IPOCTPAHCTBE U300paKaTh
MHOT'OTPaHHUKH, CTPOUTh UX CEUCHHE.
Hcenosib30BaTh: TEOPUIO NIPU PEILICHUH
3a7a4.

YKa3bIBaTh U HAa3bIBATh HA MOJIEIISAX U
YepTexkax 3JIEMEHThl MHOIOTPaHHUKOB.

KomOunupoBanu
bIl YPOK

KomMOuHupoBanu
BIN YPOK

KomOunupoBanu
bl YPOK

KomMOunupoBanu
bl YPOK

YPpOoK-IpakTUKYM

YPpOK-TIpAKTUKYM

Ypok 06o6meHus
U
CHCTEMAaTH3aLuN
3HAaHUH

YpoK  KOHTpOJIA
3HAHUW U YMEHUU

TIOCKOCTEN»

KonTpon
bHas paboTa
«Terpasap u
napajuIeIeIuI
e

Paznea 3. IlepneHAuKYJISAPHOCTH NPAMBIX M ITI0CKOCTeH (18 4.)
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25. [lepneHauKysipHBIE
IpsIMBIC B
npoctpancTse (1 4.)

26. [TapannenbHbie
psIMBIE,
NEPIICHIUKYISIPHBIC K
mockocTH (1 4.)

217. [Ipu3nHak
NePIEeHANKYIIPHOCTH
IPSIMOU U IIJIOCKOCTH
(14.)

28. Teopema o npsMoi,

29. NEPNEHIUKYISIPHON K
TJIOCKOCTH (2 4.)

30. Paccrosinue ot Touku

31. 710 TUTOCKOCTH (2 4.)

32. Teopema o Tpex

33. nepneHaIuKysapax (2
4.)

34. VYron Mex 1y npsiMoit

35. U TJTIOCKOCTHIO (2 4.)

36. JIByrpannslii yroi (1
9.)

37. [Tpusnak
NEPICHIUKYISIPHOCTH
IBYX miockocTeit (1
4.)

38. [TpssMoyTONBHBIN

3HaTh! onpeneneHne npsMou,
NEPIEHANKYISIPHON K IITIOCKOCTH.
MOHATHE PACCTOSHUS OT TOYKH J10
IJIOCKOCTH, IEPIICHINKYJISIpA K
IUIOCKOCTH M3 TOYKH, HAKJIIOHHOMH,
MPOBEJICHHOM U3 TOYKH K MJIOCKOCTH,
OCHOBaHMSI HAKIIOHHOW, MPOEKIINU
HAKJIOHHOM.

CBSI3b MEXK]ly HAKJIOHHOM, €€ MPOeKIreH
U TIEPIICHIUKYIISIPOM

MOHATHUE TPSMOYTOJILHON MPOEKIIUU
buryps.

ONpeesIeHUE yriia MEeXay NpAMoi 1
IJIOCKOCTBIO

OIpEJICJICHUE ABYTPAHHOTO YTJIa,
CBOMCTBA JIBYTPAHHOIO yIJa

MTOHSITUE TIPSAMOYTOJIIBHOTO
MapaJUICJIEIUIE A, CBOWCTBA AUArOHAJIEH
MPAMOYTOJILHOTO MapasuieenuIe/ia.
YMeThb: 10Ka3bIBaTh TEOPEMY O
CYLIECTBOBAaHUU U €AUHCTBEHHOCTH
IIPSIMOU, IEPIICHINKYIISIPHOU K
IJIOCKOCTH;

(bopMyITHPOBATh U JIOKA3bIBATh MPU3HAK
MapAUICTIBHOCTH TNIOCKOCTEH, pelIaTh
MPOCTHIC 33/1a4H;

JIOKa3bIBATh JIEMMY O
MEPIEHINKYIAPHOCTH ABYX

KoMOuHupoBanH
bIl YPOK

KomMOuHupoBanu
bIl YPOK

KomMOunupoBanu
BIN YPOK

KomMOunupoBanu
BIl YPOK

KomOuaupoBaHH
bl YPOK

KomOuaupoBaHH
bIH YPOK

KomOuHMpOBaHH
bl YPOK

KomMOunupoBanH
bl YPOK

KomMOunupoBanH
bII YPOK

KomOunupoBaHu

° ®ponTan
bHBIN U
VH]JIUBUYyaJIbH
bII YCTHBIN
OmpocC

. Maremar
WYECKUI
JIUKTAHT

. [Tucemen
HbIC
YIOPaKHEHUS

o Camocto
ATeJbHAS
paboTta
«llepnenauky
JISIpHBIE
IPSIMBIE B
IIPOCTPAHCTBE)

o Camocto
ATEJbHAs
pabota «¥Yronu
MEXIY NPAMOUN
151
IJIOCKOCTBIO»

. KonTpon
bHas paboTa
«llepniennuky
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39. napayenenunesn (2 napayIeIbHBIX MPSAMBIX K TPEThEH B YpOK JSIPHOCTH
4.) IPSIMOM. MPSMBIX U
40. Ob6o0061maromnee J0Ka3bIBATh MIPU3HAK Ypok 00001eHNs | IIIOCKOCTEN
41. MOBTOPEHHUE 11O NEPHIECHANKYISIPHOCTH IPSIMOU U u
paszeiny IJIOCKOCTH. cUCTeMaTH3aluu
«Ilepnenaukynspaoct | MCnoab30BaTh: U3y4EHHBIE TEOPEMBI 3HAHUHN
b TIPSIMBIX U IpU pelieHuH 3ajay;
iockocTen» (2 4.) JIOKa3bIBaTh TEOPEMY O TPEX
42. KonTposbHas pabota | MEPICHIUKYISIpax Ypok  KOHTpOJs
10 pasieny HAXOAMUTh YroJl MeXAY MPsMOM U 3HaHUW U yMEHUU
«IlepreHaNKYISIPHOCT | IIFIOCKOCTBIO; PACCTOSIHHE OT TOYKH J10
b MPSIMBIX H IIPSIMOM.
iockocten» (1 4.)
Paznen 4. Muororpannuku (15 4.)
43. [lonsiTue 3HATBH. NOHATHUE MHOTOTPAaHHHUKA, KoMOunupoBaHa |e dponrain
MHOTOTpaHHUKA. IPU3MBI U UX DJIIEMEHTOB; BI YPOK bHBIN U
[Tpuzma (1 4.) NOHSTUE MUPAMHUJIBI, TPABUIIBHOU WHJVBHUYaJIbH
44, IInomans MMAPAMUJIBI, KomOuHMpOBaHH | BIif YCTHBIM
MOBEPXHOCTH MPU3MBI | IOHATUE YCEYECHHON NTUPaMUIBbI, bII YPOK OnpocC
(14.) IJTOIIAIN TTOBEPXHOCTH MTUPAMUIBI ° [TuceMeH
45. ITupamuna (1 4.) MTOHSITHUE MTPABUIIBHOTO MHOIOIPaHHUKA KoMmOuHMpOBaHH | HbIE
YMeThb: HAXOAUTh IIOMIAb bl YPOK YIPAKHEHUS
46. [TpaBuibHas IIOBEPXHOCTH MPHU3MBI; KoMmOuHMpOBaHH |e CamocTo
nupamua (1 4.) HAaXOJHUTh IOl TIOBEPXHOCTH bl YPOK sITeJIbHAS
47. Yceuennad nupamuga | TMPaMUIBI KomOunupoBanH | paGora
(14.) PUMEHSTH (OPMYITBI TIPH PEIICHUN BbIi YPOK «Ipu3may
48. Pemenne 3agag nmo 3aaa4 YPOK-TIpaKTHUKYM |e CamocTo
49, TeMe «HpH?,Ma. Hcnoan3oBaTh. HpI/IO6peTeHHBIe 3HaHUA
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50. [Mupamunga» (3 4.) Y YMEHHUS B IPAKTUUYECKOMN AEATEIbHOCTHU ATEJbHAS
o1, [lonsitue u IIOBCETHEBHOU KU3HU nis | KomOuampoBann | pabora
IPABUIIBHOTO IPAKTUYECKUX pacyeToB IIPY | BIA YPOK «IIupamuiar
MHOrorpaHHuka (1 4.) | BBIUACICHUM IUIOIIAJU  IOBEPXHOCTH . Matemat
52, CemuHnap 1o reme F€OMETPUYECKUX TEIL YPOK-IIPaKTUKYM | UYECKUI
53. «MHOrorpaHHUKH. JUKTaHT
CummeTtpus» (2 4.) o [Ipoekt
o4, O6o0maromiee Ypok 0606menus | «CummeTpus B
55. MOBTOPEHHUE 11O u MPOCTPAHCTBE
56. pazneny CUCTeMaTH3alluu |e ITpeseHT
«MHororpaHHukm» (3 3HAHUU Al
‘{.) °
57. Kontponwsnas pabota VYpok  KOHTPOJs | KoHTponbHAas
10 pas3feiy 3HAaHUU U YMEHUU pabota
«MHororpasHukm» (1 «IIpaBunbpHbIE
q.) MHOTOIPaHHHK
n»
Pa3nen 5. [loBTropenue uzyuyennoro B 10 kmacce (11 4.)
58. BBenenue B 3HATL. OCHOBHBIE IOHATHUS Ypok ° dpoHTan
59. CTEPEOMETPHUIO (2 4.) | CTEPEOMETPHUU; OCHOBHBIE AKCOMBI [IOBTOPEHUA BHBIN U
CTEPEOMETPHH; TEOPEMBI O MaTepuaia WHANBUAYaTbH
60. [TapannensHOCTH NapajuIeIbHOCTH NPSAMBIX U INIOCKOCTEH; | Ypok Bl YCTHBII
61. IPSIMBIX M TNIOCKOCTEH | IPU3HAKU [TapajuIEIbHOCTH NPSIMON U MOBTOPEHUS OIpocC
62. (3u4.) IUIOCKOCTH, CKPEIUBAIOIINXCA MIPAMBIX; | MaTepuasia . Maremar
63. [MepneHIUKYIIPHOCTL | BOSMOKHBIE CITy4an B3aUMHOIO Vpoxk
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64.

NPSAAMBIX U INIOCKOCTEH

65. (3 4.)

66. MHuororpanHuki (3 4.)
67.

68.

PAaCIIONOKEHUS NPSIMOU U IUIOCKOCTH B
IIPOCTPAHCTBE;

OCHOBHBIE IIOHATHS U3 pa3eiia
«IlepneHIUKYIJISIPHOCTD TIPSAMBIX U
IIJIOCKOCTEN»

CBOMCTBA JIBYTPAHHOTO yIJla, CBOWCTBA
JAaroHaJIeu IPsAMOYIOJIbBHOTO
napajuiesenumnena

OCHOBHBIE IIOHATHS U3 pa3jeiia
«MHOTOrpaHHUKMN»;

YMeTh: pacnio3HaBaTh Ha YEPTEKaX U B
MOJIEJISIX MPOCTPAHCTBEHHBIE (PUTYPHI;
ONMCHIBATH B3aUMHOE PACIIOJIOKECHUE
TOYEK, MPSIMBIX, IIJIOCKOCTEHN C ITIOMOIIBIO
AKCUOM CTEPEOMETPUHU;

dbopMynHpoOBaTh U JOKA3bIBATh TEOPEMBI;
pelaTh 3a/1a4u Ha 1apajijieIbHOCTh
MPSAMOM U TIJIOCKOCTH;

HaxXOJUTh IUIOLIAb IOBEPXHOCTHU
IIPU3MBI;

HaxXOJUTh IUIOLIAb IOBEPXHOCTHU
APaMUIBI

IPUMEHSTH (OPMYITBI TIPH PEIICHUN
3a1a4

Hcnosb30BaTh. U3y4EHHBIE TEOPEMBI,
AKCHOMBI CTEPEOMETPUU U UX CIEACTBUS
IIPU PELIECHUH 3a/a4;

IpUOOPETCHHBIE 3HAHUS U YMEHUS B

IIOBTOPEHUS
MaTepuaa

Ypok
MTOBTOPEHUS
Marepuana

WYCCKUU
JTUKTAHT
IIucemen
HBIC
YIIPaXKHEHUS
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HpaKTH‘IeCKOﬁ ACATCIIPHOCTHU U
HOBCeﬂHeBHOﬁ JKU3HU JJI MTPAKTUYCCKUX
pacdcTOB IIPpHU BBIYUCIICHUHA TIJIOHIAAN
IMOBCPXHOCTHU r’COMCTPHUUICCKUX TCJI.
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KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE
11 kaace (Bcero 170 4., 5 4. B HEnEMO)

Auareopa (Bcero 111 u.)

Ne Hara HaumeHnoBanue TeM IIporuozupyemMsbii pe3yabTaT Buabl u dpopmbl dDopma Jdomamne
ypo AeATeJTbHOCTH KOHTPOJIS e 3a/laHNe
Ka 00yuarmuxcs.
Buxa ypoka
Pa3nen 1. [loBTopenue uzyyennoro B 10 kiaacce (10 4.)

1. Tpuronomerpuueckue | 3HATH: METOMBI PEIICHUS CUCTEM KoMOuHupoBaH |e ®dpoHTan
2. ypaBHeHHUs (4 4.) YPaBHEHUW. METOJIbI PEILICHUS BIi1 YPOK BHBII U
3. HEPABEHCTB, BUJIbI YUCIOBBIX WHMBHUIYaJIbH
4, IIPOMEXKYTKOB. bII YCTHBIN
d. IlokazarenbHble U YMeThb: BBIIOJIHATH IPpeoOpa3oBaHUE KombOunupoBanH | ompoc
6. aorapupMuyecKue BBIPXKEHUH, COAEPKAIIMNX CTEIEHb C B YPOK . Maremat
/. ypaBHeHus (3 4.) LEJIbIM MOKA3aTENEM, PA3JI0KEHHE WYCCKHM
8. Iloka3arenrsHbIE N MHOTO4YJIEHOB Ha MHOXKHUTEIIN KoMOWHMpPOBaHH | qUKTaHT
Q. norapu(p)MUUYECKHE Pa3IMYHBIMU CIIOCOOAMHU. BIi YPOK o [TucrMeH
10. HepaBeHcTBa (3 4.) Hcnoas3oBath: GopMyIibl —_—

COKPAIIEHHOT'O YMHOXEHHUS JJIs YIIpaKHEHUS

npeoOpa3oBaHuil anredpandecKux

BBIPAKCHU U

Pa3nen 2. Tpuronomerpuueckue pynkmuu (12 4.)
11. ObnacTh onpeneneHus | 3HATH: ONpeAeIeHIE YeTHON U HEUETHOU | YPOK U3YUCHHS  |o ®poHTan
12. Y MHO>KECTBO (GbyHKIMHU; CBOKWCTBA HOBOT'O bHBIA H
13. 3HAYCHUU TPUTOHOMETPUUECKUX (PYHKITUH; MaTepuaia WHJIUBUYaJIbH
TPUTOHOMETPUYECKHUX | OIPEJIETICHUE TIOHATHSI OOPATHON bIil YCTHBIN

bynxiuii (3 4.)

byHKIHY.
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14. YeTHOCTS, YMerhb: HaX0UTh 001acTh onpeaesenuss | KoMOMHUpPOBAaHH | ompoc
15. HEYCTHOCTb, 1 MHO>XECTBO 3HAYCHUM bl YPOK . [TuceMmen
16. NEPUOUYHOCTD TPUTOHOMETPUUYECKON (HYHKLINH, HbIE
TPUTOHOMETPUUYECKUX | UCCIIEIOBATh UX HA YETHOCTh U yIpakKHEHUs
¢yHkumi (3 4.) HEYETHOCTH o Camocrto
17. CBoiicTBa GyHKIMH Y | IPUMEHSATh CBOMCTBA (YHKIIMHU IIPU KoMmOuHMpOBaHH | grenpHas
18. = C0S X u e€ rpaduk (2 | pelIeHUH 3a4a4; CTPOUTH rpauk bl YPOK paboTa
q.) GyHKIMH «CBoiicTBa
19. CaoiicTBa GyHKIMK Y | PELIATH 3a1a4M C UCIIOJIL30BAHUEM Ypok n3yueHus TPUTOHOMETPHU
= sin X u e€ rpaduk (1 | CBOKCTB OOPAaTHBIX TPUTOHOMETPUYECKHX | HOBOI'O YECKUX
q.) byHKIUH. Marepuaia byHKUIUNE» U
20. Caoiictea Qpynkiuu y | MCIOJb30BaTh. IPUOOPETEHHBIE 3HAHNUS | YPOK H3yUeHHUS «I"paduxu
=tg X u eé rpa¢uk (1 | ¥ YMEHUS B NPAKTUYECKON NEATENBHOCTH | HOBOTO GyHKIHI»
q,) 141 IIOBCEIHEBHOM KHN3HHU AL | MmaTepuaiga ° KOHTpOJI
21. O06o6maroiee IIPAKTUYECKUX PACYETOB. Vpok 00001IeHus | pbHas paboTa
MOBTOPEHHUE 110 cUcTeMaTu3auuu | «TpuroHomeTp
pazaeny 3HAHUHN nyeckas
«Tpuronomerpuuecku GYHKIHS.
e hyukmum» (1 4.)
22. KontponbsHas pabota Ypok KOHTpOIs
110 pas3zeiy 3HAHUU
«Tpuronomerpuuecka
s ynkmws» (1 4.)
Pasnen 3. [IpousBoaHasi u ee reomeTpudeckuii cMbica (18 4.)
23. IIpousBoanas (2 4.) 3HATH/MOHUMATB. TEOMETPUUYECKUN U YDpOK uzyueHus |e ®poHTan
24. MEXAHUYECKUN CMBICIT IPOU3BOIHOM; HOBOT'O BHEIN U

IMIpaBuJIa BBIYUCJICHU A HpOHBBOI{HOﬁ;

MaTepuaa
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25. [IpousBoaHas

26. CTeNeHHOU (PYHKIIUU
(24.)

217. [IpaBuna

28. b depeHurpoBaHus

29. (4 4.)

30.

31. [IpousBoHbIE

32. HEKOTOPBIX

33. AJIEMEHTAPHBIX
bynkuuit (3 4.)

34. I'eomeTpuueckuii

35. CMBICIT TPOU3BOTHOM

36. (4 4.)

37.

38. O06o01maromiee

39. MTOBTOPEHUE TIO
paszzaeny
«IIponsBoaHas u ee
F€OMETPUUECKUHN
cMBbICI» (2 4.)

40. KonTtponbshas pabora

10 pas3aeiny
«IIpousBogHas u ee
reOMETPUYECKUN
cMmbici» (1 4.)

dbopMyIbl HAXOXKICHHS TTPOU3BOTHOM;
AJITOPUTM OTBICKAHUSI TIPOU3BOHOM,
COCTaBJICHUS YpaBHEHUS KacaTeIbHOU K
rpaduky QyHKIUH, UCCIICIOBAHKE
GbyHKIIMY HA MOHOTOHHOCTh U
AKCTPEMYMBbI, OTBICKAHUSI HAUOOJIBIIIETO U
HAMMEHBIIIETO 3HAUCHUN HEMPEPHIBHON
(GYHKIIMY HA TTPOMEXKYTKE;

YMeTh: BEIYHUCIISITH TPOU3BOTHEIE,
PUMEHSIS TTpaBUJyIa BEIYUCIICHUS
MIPOU3BOIHBIX, UCTIONB3YsI CIPABOYHBIC
MaTepHualbl;

uccaea0BaTh GYHKIIMU U CTPOUTH UX
rpaduKy ¢ TOMOIIBIO TPOU3BOIHOM;
pemaTh 3a/1a4i ¢ IPUMEHEHUEM
ypaBHEHHsI KacaTeIbHOU K rpaduKy
dynxmy;

[TpuobGperars OMpBIT

MOJEIUPOBAHUS TPAKTHUECKUX CUTyal[U
4yepe3 KOHCTPYUPOBAHUE
MaTEMAaTHYECKUX MOJIEJIEH.
Hcnoas3oBaTh NpHOOPETCHHBIC 3HAHUS
U YMEHUS B IPAKTHUYECKOUN ESITEIbHOCTH
U TIOBCETHEBHOM JKU3HU [JIsI. PEIICHUs
F€OMETPUYECKUX, (dbu3nyecKux,
SKOHOMUYECKUX U APYTUX MNPUKIAJTHBIX
3a/1ad.

KoMOuHupoBanH
bIl YPOK

KomMOuHupoBanu
bIl YPOK

KomMOunupoBanu
BIN YPOK

KomMOunupoBanu
BIl YPOK

Ypok 060061eHus
U
CHCTEMAaTH3aLluN
3HaHUM

Ypok
3HAHUHN

KOHTPOJIS

VH]JIUBUYaJbH
bII YCTHBIN
Ompoc
Maremar
WYCCKUU
JTUKTAHT
ITncemen
HBIE
YIOPaKHEHUS
Camocto
STeIbHas
paboTta
«beckoneuynas
yOBIBaroIIast
reOMETPUUECK
ast
MIPOTPECCHUSI»
Kontpon
pHas pabora
«IIponsBonHas
U ee
r€OMETPUYECK
WU CMBICI».

Pa3znea 4. IlpuMeHeHne NpoM3BOAHOM K HcCae10BAaHUI0 GyHKuui (18 4.)
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41.

Bo3spacrtanue u

42. yObIBaHuEe QyHKIUH (2
9.)

43. OKCTpEMYMBI

44, bynkuuu (4 4.)

45,

46.

47. [Ipumenenue

48. IPOU3BOJHOM K

49, MOCTPOEHUIO

50. rpadukoB GyHkiuii (4
4.)

ol. Haubonbiee u

92. HauMEHbIIIee 3HaUYCHUE

53. byakmm (5 49.)

o4,

55.

56. O0o01maromiee

of. MIOBTOPEHHUE 110
pazneiny
«IIpumenenune
MIPOM3BOIHOM K
UCCIICZIOBAHUIO
bysxmin» (2 4.)

58. KountponbHas pabota

10 pas3aeiny
«IIpumenenne
MPOU3BOTHOM K

3HaTH/IOHUMATD:

OIpeJIeIeHHEe: TOUKU IKCTPEMYyMa,
BO3pacTaHue U yObiBaHUE (QYHKLIUU
YMmers: uccienoBatb QyHKIUU U
CTPOUTH UX rpauKH C MOMOILBIO
IIPOU3BOJHOM;

- pemiath 3a7a41 Ha HaXOXKJECHUE
HauOOJBIIEr0 U HAUMEHBIIETO 3HaYEHUs
(YHKIIMU HA OTPE3KE;

Hcnoas3oBaTh: npuoOpeTeHHBIE 3HAHUS
Y YMEHHUS B MPAKTUUYECKOU IEATETbHOCTH
Y TIOBCETHEBHOW KU3HU JIJIS

- pEIIeHUS TEOMETPUYECKUX,
(pu3nYecKuX, FIKOHOMUYECKUX U APYTUX
IPUKIAJHBIX 3a7a4, B TOM YHCIIE 3a/1a4
Ha HauOoJbllIee U HAaUMEHbILIEe
3HAYEHUs C IPUMEHEHUEM arapara
MaTEMaTUYECKOT0 aHAJIN3a;
IIpunobperaTh ONBIT:

- MOJEIMPOBAHUS TPAKTUYECKHAX
CUTYallui Yyepe3 KOHCTPYHPOBaHUE
MaTE€MAaTUYECKUX MOJEIEH.

KomMOunupoBanH
bIl YPOK

KomMOuHupoBanu
bIl YPOK

YPpOoK-IpakTUKYM

KomMOunupoBanu
bl YPOK

Ypok 0606meHus
U
CHCTEMAaTH3aLluN
3HaHUM

Ypok
3HAHUU

KOHTPOJIA

®ponTan
bHBIN U
WHJMBUIYaJIbH
bII YCTHBIN
onpoc
[Tucemen
HbIE
yIpakHEHUs
Camocto
ATEJIbHAS
paboTta
«Bo3pacranue
U yObIBaHUE
GYHKIIN» U
«HauOonbiee
Y HauMEHbIIIEe
3HAYCHUE
GyHKIII»
Kontpon
pHas pabora
«ITokazarensH
ast QyHKITUS»
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UCCIIEJOBAHUIO
byaxuuin» (1 4.)

Paznesn S. Murerpa (12 4.)

99. [TepBooOpa3znas (2 4.)

60.

61. [IpaBuiia HAXOXKAECHUSA

62. nepBoOOpa3HOM

63. ¢dbynkuuit (3 4.)

64. KpuBonuneitnas

65. Tpanenus (2 4.)

66. ITnomans

67. KPUBOJMHEUHOU
Tpareluy U UHTerpal
(2 4.)

68. O0o01maromiee

69. MTOBTOPEHUE TI0
pazneny «MuTerpam»
(24.)

70. KontponbsHas paboTa

0 pasnueny
«AnTerpam» (1 4.)

3HATh: NOHATHUS IEPBOOOPA3HOIL;
TaOJIUILy OCHOBHBIX TIEPBOOOPA3HBIX;
dbopmyny HeroTona-JIeionuna;
NPUIIOKEHHSI HHTETpaa;
NepBOHAYAIbHBIC CBEJACHHS O
muddepeHINATBHBIX YPaBHEHUSIX;
Ymern:

BBITIOJTHATD JICHCTBUS C HHTETPAIAMU;

HAXOIUTh TUTOLIAAH pa3TUYHBIX
KPUBOJIMHEHHBIX QUTYD;
pemarhb npocTenime

nuddepeHIuanbHble ypaBHEHNUS,
IIpunobpeTaTh ONBIT:

MOJEIUPOBAHUS TPAKTHUECKUX CUTyal[U
4yepe3 KOHCTPYUPOBAHUE
MaTEMAaTHYECKUX MOJIEJIEH.
Hcnoas3oBaTh NpHOOPETCHHBIC 3HAHUS
U YMEHUS B IPAKTHUYECKOUN ESITEIbHOCTH
1 IIOBCETHEBHOM KU3HU JJIA.

PEIICHHS TEOMETPHUECKHX, (PU3UIECKUX,
HSKOHOMUYECKUX U APYTUX MPUKIATHBIX
3ajad.

KomMOuHupoBanu
bIl YPOK

KomOunupoBanu
BIN YPOK

Ypok
HOBOT'O
Marepuana

N3YyUYCHUA

KomMOunupoBanu
BIl YPOK

Ypok 06061eHus
U
CHCTEMAaTH3aLluN
3HaHUMN

Ypok
3HaHUM

KOHTPOJIS

° ®ponTan
bHBIN U
WH]JIUBUYyaJIbH
bII YCTHBIN
OmpocC

° Martemar
WYECCKUU
JIUKTAHT

° IIucemen
HbBIC
YIIPAXKHEHUS

° Camocto
sITeJbHAs
paboTta
«Ilapaitensu
bI€ MPSIMBIC B
MIPOCTPAHCTBE)

o IIpesent
aIyM 1o TeMe
«Bpruucnenue
IUIOIIAASH C
MMOMOII[LIO
WHTErPajIoB»

. KonTpon
bHas paboTa
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‘ «HMHuTterpan»

Paznen 6. DiaemeHThl KOMOMHATOPUKH (9 4.)

/1. KomOunnaTopHbIE 3HaTh: OCHOBHBIC 3aKOHBI KomOuHupoBaHH |e dponrain
72. 3agaun (2 4.) KOMOUMHATOPUKH: TIPABUIIO CYMMBI, bIl YPOK BbHBIN H
73. ITepectanoBku (2 4.) IIPaBUJIO TIPOU3BEICHUS, KoMOMHMpOBAaHH | MHIAMBUAYAIbH
74. ANTOPUTM PELIEHUS MPOCTENIINX Bl YPOK bl YCTHBIN
75. Pazmemenus (2 4.) KOMOMHATOPHBIX U BEPOSATHOCTHBIX KoMOunupoBann | ompoc
76. 3aJ1a4; bl YPOK ° IIncemen
17. CoueTaHus U UX ¥YMeTh: pemiath NpocTerime KoMmOuHMpOBaHH | HEIE
78. cBoiicTBa (2 4.) KOMOMHATOPHBIE 33JJa4l METOJIOM bl YPOK YIOPaKHEHUS
79. KontponwsHas pabota nepebopa, a TAKKe ¢ UCIOJIB30BAHUEM Ypok  KOHTpOJIA |e Kontpon
110 pasjeny U3BECTHBIX (POPMYJI, TPEYroJIbHUKA SHAHMH bHas paboTa
«DNEMEHTBI Mackars;, «DIIEMEHTBI
KoMOuHaTOpHKN» (1 BBIYHUCIISITE KOA(DPUITMEHTHI OMHOMA KOMOUHATOPHK
q.) HreroToHa o ¢popmyse u ¢ e
UCIIOJIb30BAHUEM TPEYTOJIbHUKA
ITackans;
BBIYHCJISITh B IPOCTEHIINX CIIydasx
BEPOSTHOCTU COOBITUI HA OCHOBE
MOJICUETA YNCIIa UCXOJO0B
Pa3znen 7. JineMeHTHI TeOpUM BeposiTHOCTEH (9 4.)
80. BepoaTrHOCTb cOOBITHH | 3HATH: KomOunnpoBaHH |e ®poHnran
81. (24.) KJIACCUYECKOE OIPEIEIICHUE Bl YPOK bHBIN U
82. Croxxenue BEPOSATHOCTH; KoMOMHUPOBAaHH | MHAMBHAYAIBH
83. BEPOSITHOCTEM. MPaBUJIO CIIOKEHHUS BEPOSITHOCTEM; Bl YPOK bl YCTHBIN
BeposiTHOCTD dbopmyny beprymnu; OIpocC
MIPOTUBOIOJIOKHOTO YmMmers: o Maremar
coObITHs (2 4.) MPUMEHSATh U3YUYEHHBIN TEOPETUUECKUI
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84. VYcnoBHas MaTepHall IPU PEeLIEHUH 3a/1ay. KoMOMHUPOBaHH | MYECKUIA
85. BEPOSITHOCTH (2 4.) Hcnosab30BaTh: Bl YPOK JTUKTaHT
86. HezaBucumsie NOJYyYEHHYI0 HH(pOpManuio U1 aHanu3a | KoMOMHUPOBAaHH |e [Tucemen
87. COOBITHS. YMHOKCHHE | TOW WJIM UHOW CUTYalHH. BI1 YPOK HBIE
BeposTHOCTEH (2 4.) yIpaKHEHUS
88. KonTtponbshas pabora YpoK  KOHTpOJA |e CamocTto
10 TEME 3HAHUU ATEJIbHAS
«BeposTHOCTB pabora
coObITHI (1 4.) «3aBHCUMOCTD
MEXKTY
CHHYCOM,
KOCHHYCOM H
TaHT€HCOM
OJTHOTO U TOTO
Ke yria» u
«Tpuronometp
UYECKUe
TOXIECTBA»
Pasnen 8. Utorosoe nosropenue nzyyenHoro B 10-11 kiaaccax (18 4.)
89. [IpeobpazoBanue 3HATB: DIIEMEHTAPHBIE METOIbI Ypok . ®dponTan
90. UppaALUOHAIBHBIX ucclie[oBaHus (pyHKUINHI; IOBTOPEHUS BHBIN U
91. BBIpKEHUN U OTIpeJICIICHNs] PAaBHOCUJILHBIX YpPaBHEHHH, | MaTepuaia VH/IMBHTyaJIbH
CTEIIEHHBIX HEPABEHCTB, CUCTEM,; bII YCTHBIN
BbIpakeHu# (3 4.) TPUTOHOMETpUUYECKUEe (HOpMyIIbl Ompoc
92. [IpeobpaszoBanue CBOMCTBa Jiorapudma Ypok ° I[TuceMeH
93. JgorapupMUIECKuX (hOopMyJIBI TUTOIIAIA TTOBEPXHOCTH MMOBTOPEHUS HBIE
BbIpakeHUH (2 4.) F€OMETPUUECKHUX TEJ Marepuaia
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94. Tpuronomerpuyeckue | Gopmysbl 00beMa TEOMETPUUECKUX TEI Ypok YIOPaKHEHUS
95. BeIpaxkeHus (3 4.) YMmeTh: cTpoUTh rpauKu JTUHEHHOM, MIOBTOPEHUS . CamocTto
96. KBaJAPATUYHOM, CTETICHHOM, Marepuasa ATEIIbHAS
97. IToka3zarenbHbIe MOKa3aTeILHOMN U JJorapu@MUIECKOM, Ypok paboTta
98. yYpaBHCHHSI U TPUTOHOMETPUUYECKON (PYHKIIHM, MOBTOPEHUS «Tpuronometp
99. HepaBeHcTBa (3 4.) IPUMEHATh CBOMCTBA 3TUX (PYHKLUH NIpU | MaTepuaa HYECKHUE
100. Jlorapudmuyeckue pEIICHUH 3a/ad. Ypox YpaBHEHHUSI»
101. yYpaBHEHHUS U pelaTs UppaluoOHAIIBHEIE, IIOBTOPEHUS . Tectupo
102. HepaBeHCTBa (4 4.) [IOKa3aTeIbHbIE, JorapupMuuecKue, Marepuaia BAaHUE 10 TEME
103. TPUTOHOMETPUYECKHUE YPABHEHUSA U «JIorapupmuu
104. Tpuronomerpuueckue | HEPABEHCTBA Ypok €CKHE U
105. YpaBHEHUS U Hcnonb3oBaTh: GOPMYIIBI IPU PEIICHUH | TIOBTOPEHUS IMOKAa3aTEIbHBI

HepaBeHCTBa (2 4.) 3a/1a4, ypaBHEHUN Marepuaia € YpaBHEHUS U
106. I/IppaHI/IOHaJ'IBHBIG 0606HIaTI> H CUCTCMATHU3HUPOBATb 3HAHUMA ypOK HEpaBEHCTBa»

ypaBHEHUS (1 q.) 10 OCHOBHBIM BOIIpOCaM Kypca anre6p1>1 MMOBTOPEHMUS

U TCOMCTpPHUH. MaTepuaia
HToroBuiii KOHTPOJIb (S 4.)
107. Ypok koHTtpoias | UToroBas
188 Nrorosas koutpoinbHas B popme EI'D (4 4.) SHamHn EZE(T)IT);HLHM 5
110. dbopmate EI'D
111. . . Ypok ananu3za | Pabora HaJl
AHaJIN3 UTOTOBOM KOHTPOIbHOU padoThI (1 4.)
pEe3yIbTaTOB OIIMOKaMU
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KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE
11 kaace (Bcero 170 4., 5 4. B HeneMO)

I'eomeTpus (Bcero 59 4.)

Ne Jara | HaumeHoBaHue TeM IIporuo3upyemMsbii pe3yabTaT Buasbl 1 dpopmbl dDopma Jdomamne
YPOK AeSITeJIbHOCTH KOHTPOJIA e 3aJJaHue
a 00yJaruuxcs.
Bua ypoka
Pa3znen 1. Bektopsl B npocTpancTBe (6 4.)
1. [TonsTue BexToOpa. 3HaThL: OCHOBHBIEC ONIPEACIICHUSI, VYpok uzyueHus |e dponrain
PaBeHCTBO BEKTOPOB OTHOCSIIIIUECS K JECUCTBUAM Ha/l HOBOI'O MAaT€pUAJIA | LHBIN U
(14.) BEKTOpPaMHM B MTPOCTPAHCTRBE; WHIMBHUIYaJbH
2. CnoxxeHue u KOMIUIAaHAPHOCTh BEKTOPOB, MPABUIIO KoMOMHMPOBAHHBI | bl YCTHBIHI
BBIYMTAaHUE BEKTOPOB. | ITApaJUICJICIIUIIENA CII0KEHUS TPEX 1 ypok onpoc
CyMMa HECKOJIBKUX HEKOMIUIAHAPHBIX BEKTOPOB, o Maremart
BEKTOpOB (1 4.) pa3iioKEHUE BEKTOpa MO TPEM HYECKHM
3. VMHOKEHHE BEKTOpPAa | HEKOMIIJIAHAPHBIM BEKTOPAM. KoMOWHUPOBAHHBI | TUKTAHT
Ha yucio (1 4.) YMeTh: IPUMEHSTH MTOJTYYEHHBIE 1 YPOK ) IIucemen
4, Komrmanapasie 3HaHMA IIpU PEIICHNUH 3a1a4. Ypok uzyueHus HBIC
BekTopa. [IpaBuiio HOBOT'O MaTe€pHalla | yrpakKHEHHs
napasurenenwumena (1
9.)
d. Paznoxenue BekTopa KoMOuHupoBaHHbBI
10 TPEM 1 YpOK
HEKOMILIAaHAPHBIM
BekTopam (1 4.)
6. Kontponbsnas pabota YPOK KOHTpOJIS

110 pasaeny «BekTopsl

3HAHUU
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‘ B nipocTpaHcTBe» (1 4.) ‘

Paznen 2. Metoa koopauHaTt B npoctpaHcTBe (14 4.)

7. [IpssMoyTobHAs

8. CUCTEMa KOOpJMHAT B
npocTpaHcTBe (2 4.)

Q. Koopaunate! BekTOpa
(14.)

10. CBs3b MEXIY

11. KOOpIMHATaMu
BEKTOPOB U KOOPJMHAT
TOo4YeK (2 4.)

12. [IpocTeiimue 3anaun B

13. KoopauHartax (2 4.)

14. Yron mexay

15. BEKTOPaMH.
CxanspHoe
IPOU3BEACHHUE
BEKTOPOB (2 4.)

16. Breruncnenue yriion

17. MEXy NIPSMBIMU U
MJIOCKOCTSIMHU (2 4.)

18. Ob6o61maromee

19. MTOBTOPEHHUE 110
pazneny «Metox
KOOPJMHAT B
npocTpaHcTBe» (2 4.)

20. Konrtponbnas pabota

1o paszaeny «Meton

3HATH/IOHUMATD.!

(bopMyITbI BEIYUCICHUS! KOOPAUHATHI
BEKTOpa

CBSI3b MEXKJly KOOpJAMHATAMU BEKTOPOB U
KOOPAWHAT TOUEK

ONpEAEICHNUE Yria MEXIAy BEKTOpaMu
dbopmyny ckalsipHOE MPOU3BEICHUE
BEKTOPOB

onpeeeHNUE ABUKECHUE, ICHTPpAIbHAS
CUMMETpHUSI, 3epKajibHasi CHMMETPHS,
0oCeBasi CHMMETpPHUSI.

YMeTh: peniars NpOoCTEUIIINE 3a1a49H B
KOOpIMHATaX

IIPOBOJIUTH J10KA3aTEJIbHbIC
paccyKIeHus MPU PELICHUH 3a/1a4
BBIYHCIISITh YTIIbI MEXAY NPSIMBIMU U
IJIOCKOCTSIMU, MEXY ABYMS MPSMBIMU
HUcnoan3oBaTh. KOOPJIMHATHO-
BEKTOPHBIH METOJ Il BBIUYKCICHUS
OTHOILIEHUW, PACCTOSIHUM U YTJIOB

KoMOuHupoBaHHbI
1 YpOK

Ypok  u3yyeHus
HOBOI'0 Marepuasia

KoMOuHupoBaHHbI
1 YypOK

YPpOoK-IpakTUKYM

KoMOuHupoBaHHbI
1 YpOK

KoMOuHMpOBaHHBI
1 YpOK

Ypok 006001eH s
U CHCTEMaTH3alluu
3HAHUMN

Ypok
3HAHUU

KOHTPOJIA

®ponTan
BbHBIN U
VH]JIUBUYyaJIbH
bII YCTHBIN
onpoc
[Tucemen
HbIE
YIOPaKHEHUS
IIpakTnu
eckas pabora
10 TEME
«JlBmxeHune»
Kontpon
bHas paboT
«KoopauHatsl
BEKTOpa U
TOYKU

«CkangapHoe
MIPOU3BEICHUE
BEKTOPOB»

45




KOOpJIMHAT B
npoctpancTe» (1 4.)

Paznea 3. Huaunap, konyc, map (15 4.)

21. [Toustre mumuaapa (1
9.)

22. Hunuuap. Pemenue

23. 3agad (2 4.)

24. Konyc (2 4.)

25.

26. Yceuennslit konyc (1
4.)

217. Cdepa. Ypauenue
coepsi (1 4.)

28. Bzaumnoe

29. pacrionoxxeHue cepsl
Y TIOCKOCTH (2 4.)

30. Kacarenbhas
IUTOCKOCTH K cepe (1
4.)

31. [Tnomanpe cheps (2 4.)

32.

33. Ob6o61maromee

34. MIOBTOPEHHUE 110
pazneny «Lununaap,
KoHyc, map» (1 4.)

35. KounrtponbHas pabota

10 pasnaeiy
«unmuuap, KoHyc,

3HAaTH/IIOHUMATD!

NOHSTHE LIMJIMH]pA, KOHYCa, Chepsl
(opMyIIBI BEIYHUCICHUS TUTOMIATH
TIOBEPXHOCTH TE€J BPAIICHHSI

YMeTh:

pemats 3a7auu o teme «Tema
BpAIICHUS»

OTIPEIETSATH TUIOMIA N TIOBEPXHOCTH TEI
BpaIeHUS

Hcnosnb3oBaTh MPUOOPETEHHBIC 3HAHUS
U YMEHUS B IPAKTUYECKOM
JEeSITeIbHOCTU U MIOBCEITHEBHOM KU3HU
TS

OTIpe/IeNICHUs TIOIIAN IOBEPXHOCTH
TEJI BpallleHus

YpoK uzyueHus
HOBOI'0 Marepuazia

YPpOoK-IpakTUKYM

KoMOuHupoBaHHbI
1 YpPOK

Ypok  u3yuyeHus
HOBOI'0 Marepuazia

Ypok  u3yuyeHus
HOBOI'0 Marepuaia

KoMOuHupoBaHHbI
1 YpOK

KoMOuHMpOBaHHBI
1 YpOK

KoMOuHMpOBaHHBI
1 YPOK

Ypok 006001eH s
U CHCTEMaTH3alluu
3HAHUMN

Ypok
3HAHUU

KOHTPOJIA

° ®ponTan

bHBIN U
WHIMBUIYaJIbH
bII YCTHBIN
OTpocC
[Iucemen
HbIE
yIpakKHEHUS
Camocto
ATEJIbHAS
paboTta
«CBolicTBa
norapudmoBy»
IIpe3enT
aIuu 10 TeMe
«Ctpana
norapudmoBy»
KonTpon
pHas pabora
«Jlorapudmuy
eckas
hyHKIHS
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map» (1 4.)

Paznen 4. O6bembl Tea (15 4.)

36. [lonsTue o6bema.

37. O6Bem
IPSIMOYTOJILHOTO
napasutenenuneaa (2
4.)

38. O6BeM npsmoit
npu3mbl (1 4.)

39. O0beM unmuHapa (2

40. q.)

41. O0BeM HaKJIOHHOU

42. pu3Mbl (2 4.)

43. O0beM mupamus (1
q.)

44, O6beM konyca (1 4.)

45, O6bem mapa. O6bem

46. IIIapOBOT'0 CETMEHTA,
IAPOBOTO CJIOA,
cekropa (2 4.)

47. Ob6o61maromee

48. MIOBTOPEHHUE 110

49, pasnaeny «O0beMbI
Tem»» (3 4.)

50. KonrtponbHas pabota

10 TeMe MO pa3zeny
«O06wembr Tem» (1 4.)

3HaThb:

IIOHATHE 00beMa

dbopmynbl s omnpeeneHus oObema
IPSIMOYTOJIEHOTO napajuienenurena,
NpsIMOM TPU3MBI, TUPAMHJIBI, KOHYCa,
mapa

YMeTn.

IPUMEHATh W3YYECHHBIM TEOPETUUYECKUI
Marepuaj NpU PEUIEHUH MPAKTHUYECKUX
3a/1ad.

Hcnoas3oBaTh NpuOOpETEHHBIEC 3HAHUS
U yMeHUs B [IPAaKTUYECKON
NEATEIIBHOCTU U IOBCEJHEBHOW >KU3HU
IUISL:

-pereHus TeOMETPUUYECKHUX,
(pU3MYCCKUX, W JPYIUX MPHKIAIHBIX
3aad.

KoMOuHupoBaHHbI
1 YpOK

Ypok  u3yyeHus
HOBOI'0 Marepuazia

KoMOuHupoBaHHbI
1 YPOK

KoMOunupoBaHHbI
1 YPOK

KoMOuHupoBaHHbI
1 YPOK

KoMOuHupoBaHHbI
1 YPOK

KoMOuHMpOBaHHBI
1 YpOK

Ypok 006001eHus
U CHCTEMaTH3alluu
3HAHUM

Ypok
3HAHUU

KOHTPOJIA

®ponTan
bHBIN U
VH]JIUBUYyaJIbH
bII YCTHBIN
onpoc
IIncemen
HbBIC
YIOPaKHEHUS
Camocto
STeIbHAs
paboTta
«Bpruncienue
o0beMa
MAPaAMUIBI»
Kontpon
pHas pabora
«O0BEMBI TE»
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Paznea 5. O6o0marwmee nopropenue no kypey reomerpum 10-11 kinacca (9 4.)

ol. [TapannensHOCTB

92. IPSMBIX U INIOCKOCTEN
(24.)

53. [lepneHAUKYIAPHOCTh

o4, OPSIMBIX U INIOCKOCTEN
(24.)

55. Muororpannuki (1 4.)

56. BexkTopsl B
npoctpancTse (1 4.)

57. MeTton KkoopiMHAT B
npoctpaHncTBe (1 4.)

58. [uwiusap, KoHyC, map
(14.)

59. O6memsl Ten (1 49.)

3HATh. OCHOBHBIE IOHATHUS N3yYEHHBIX
pa3neioB; OCHOBHBIE aKCUOMBI
CTEPEOMETPHUH; TEOPEMBI O
I1apaJUIEIbHOCTH IPSIMBIX U INIOCKOCTEH;
IIPU3HAKU NIapaJUIEIIBHOCTU IPSIMOU U
IIJIOCKOCTH, CKPEIMBAOIIUXCS MPSIMBIX;
BO3MOXHBIE ClIy4au B3aUMHOI'O
PAaCIIOJIOKEHHUS IIPSMOU U IIJIOCKOCTH B
IIPOCTPAHCTBE;

CBOMCTBA JIByTPAHHOTO yIJla, CBOWCTBA
JAarOHAJIEN IPSAMOYTOJIBHOTO
napajuIeIIeIuIe1a;

IIPaBUJIO MApAJIJIEIICIIUIIENA CIIOKECHUS
TPEX HEKOMIIJIAHAPHBIX BEKTOPOB,
pasiIoKEHUE BEKTOpa 110 TpEM
HEKOMIUIAHAPHBIM BEKTOPaM;

(opMyJIbl BBIYUCICHUS KOOPIUHATHI
BEKTOpa

CBA3b MEXKJy KOOpAMHATAMU BEKTOPOB U
KOOPJAMHAT TOYEK;

(opMyJIbl BEIYUCICHUS IIOMIATH
IIOBEPXHOCTHU TEJI BPaAllCHUS;

dbopmynbl IS ompeneieHus oObema
PSMOYTOJIBLHOTO napasuielIeIume a,
IpsSMON TIPU3MBI, NHPAMHUABI, KOHYcCA,
mapa

YMeTb: pacrio3HaBaTh HA YEPTEkKaAX U B

YpoK NOBTOpEHHUS
Marepuaa

YPpOK NOBTOPEHHUS
Marepuaa

YPpOK NOBTOPEHHUS
MaTepuaa

YPpOK NOBTOPEHHUS
Marepuaa

Ypok noBTOpeHus
MaTepuaia

Ypok noBTOpeHus
MaTepuaa

YPpOok NoBTOpEHUS
Marepuana

®ponTan
bHBIN U
VHIUBUAYaJIbH
bII YCTHBIN
OmpocC

Martemar
WYCCKUU
JTUKTAHT

IIucemen
HBIE
YIPAXKHEHUS
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MOJESX MPOCTPAHCTBEHHBIE (DUTYPBHI;
ONUCHIBATH B3AUMHOE PACIIONOKEHUE
TOYEK, MPSMBIX, INIOCKOCTEM C
MIOMOIIBIO aKCUOM CTEPEOMETPUH;
dbopMynTUpOBATh U I0KA3bIBATH
TEOPEMBI;

peuaTh 3a/1a4v Ha NapajyieIbHOCTh
MPSAMOM U TIJIOCKOCTH;

HaXOJUTh IUIONIAlb TOBEPXHOCTH
MPU3MBI;

HaXOJUTh IUIONIAlb TOBEPXHOCTH
MAPaMUIbI

IPUMEHATH (POPMYJIIBI TP PEIICHUH
3a7ad4;

pelarh IpOCTEUIINE 3a/1a4U B
KOOpAMHATAX.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE

YyeOHuKM:

. Amumos . A., Komsirun FO. M., TkaueBa M. B. u ap. Marematuka: anredpa u
Hayajla MaTEeMaTUYEeCKOro aHalu3a, reoMerpus. AnreOpa M Hayajla aHald3a
(OazoBbli ¥ yriyOneHHBId ypoBeHb): YueOnuk qus 10-11  kjacca
oO1eo6pa3oBarenbHbIX yupexaenuid. M.: IIpocsemenue, 2014.

. Artanacsan JI.C., byry3oB B.®., Kagomues C.b. u ap. Maremaruka: anre6pa u
Hayajla MaTeMaTHYecKoro aHanusza, reoMerpus. ['‘eomerpust (06a30Bblii U
yrayOJIeHHBIM ypoBeHb). YueOHuk s 10-11 kmacca oOmieoOpa3zoBaTesbHBIX
yupexaenuil. M.: Ilpoceemenue, 2014.

Oo6opynoBanme: IIK, nmHTEpakTHMBHAs [0CKa, MPOEKTOP, IOKYMEHT-Kamepa,

IPUHTEP, CKaHEP, KCEPOKC.

JAupakTuyeckuii MatepuaJ: oOpazoBateibHbie qucku: CD «1C: Penetutop.

Marematuka» (K u M); TecTbl, reOMETPUYECKHUE MOJICIIH.
CIINCOK JIMTEPATYPbI

Jlutepatypa, ucnonb3yeMasi IpH NOATOTOBKE NPOrpaMMbI:

Mopakosuu. A.I'. Anre6pa u Hayana MmaTematudeckoro anaiausa. 10-11

KJIACChI: YYEOHHK I ydamuxcsi 001eo0pa3oBaTeabHbIX yupexaeHui (0a30BbIi
ypoBeHb) / [A. I'. MopakoBuu u ap.]; moa pea.A.I'. Mopakosuya - M:
«MuemosuHay, 2016

Mopakosuu. A.I'. u np. Anrebpa 1 Hauajga MaTeMaTudeckoro aHaauza. 10-11
KJIacc: 3aJa4HUK JIJIs yJaImxcsi o0meoopa3oBaTeNbHbIX yupexaenuii / [A. I
MopakoBud u ap.|; noa pea.A.I'. Mopakosuua - M.: Maemo3uHa, 2016

Artanacsu JI.C., bByty3oB B.®. u ap. ['eomerpus. 10—11 knacc. — M.: IIpocBenienue,
2016

I'eometpusi. Pabouas terpanps ms 10 knacca./JI.C.Aranacsa u np.- M.
IIpocsemenue, 2016

MopakoBuu A.I'. Tynpunnckas E.E. AnreGpa u mauana anammza. 10-11 kmacc.:
KontponbHabie paboThl aiig 0061ieo0pa3oBat. yupexaeHuil.-M.: Maemo3uHa.

MopakoBuu. A.I'. Anre6pa u Hayana ananuza. 10 —11 k1. Meroaunueckoe nocodue
7 yaurtens. — M.: MHeMo3nHa.

Maremarnka: e:XeMeCIUYHbIA Hay4YHO-METOANYECKNI )KypHaI n3garenbcTBa «llepBoe
CEHTAOPS»
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HNHTepHET-pecypcChl: 3IeKTPOHHbIE 00pa30BaTeIbHBIC PECYPCH U3 €IUHOMN KOJJICKIHN
mdpoBbIX 00pa3oBarenbHBIX pecypcos (hitp://school-collection.edu.ru/), karamora
denepanbHOTO IEHTPa HHPOPMAITIOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/): mapOpMaITMOHHBIC, YIEKTPOHHBIE YIPAXHECHUS, MYJIbTUMEIHA
peCypChl, IEKTPOHHBIC TECTHI

HuTepHeT-pecypenbl:
1. TectupoBanue online: 5 - 11 xnaccsr: http://www.kokch.kts.ru/cdo/
2. Ilenaroruveckas mactepckas: http://teacher.fio.ru
3. HoBsie TexHonoruu B oOpazoanuu: http://edu.secna.ru/main/
4. Merasruanuknonenus Kupumia u Medomaus: http://mega.km.ru

JlutepaTypa, pekoMeH10BaHHAS 1JIsl 00y4YAIOIIUXCH:

1. AraxanoB H. X. Maremaruka. Paiionnsle omumnuanel. 6-11 xmaccel. - M.:
IIpocsemenue, 2010.

2. AnreOpa u Hawama asanmu3a. Tectel. 10-11 kmaccel: YyeOHO-MeTOAMUYECKOE
nocobue / AnteinoB I1.U. — M.: [Ipoda, 2004.

3. Kanenb-benos A. f., Koanpmku A. K. Kak pemator HectangapTabie 3amauu /
ITox pen.B. O.byraenko. - M.: MITHMO,2008.

4. Jlammo JI. JI., ITomoB M. A. EI'D 2016. Marematnka. JK3aMeHAIITMOHHBIC TECTHI.
[IpaktukyM. ba3oBslil ypoBeHb. — M.: Dk3ameH, 2016.

5. Jlanmo JI. 1., IlomoB M. A. EI'D 2016. Marematnka. DK3aMeHAIIUOHHBIE TECTHI.
[IpakTHKyM 110 BBITIOJHEHUIO TUIOBBIX TECTOBBIX 3aAaHuil EI'D. — M.: Dk3ameH,
2016.

6. JIeicenko ®. @., Kynabyxosa C. FO. EI'3-2016. Marematuka. TemaTuueckuit
TpeHuHr. 10-11 knaccsl. — PoctoB-Ha-/{ony: Jlerunon, 2015.

7. Jlpicenko @. @., Kynabyxosa C. KO. Maremaruka. [logroroska x EI'D-2016.
bazoBblil ypoBeHb. 40 TPEHUPOBOUHBIX BAPUAHTOB 10 AeMoBepcuu Ha 2016 rof. —
PocroB-na-Jlony: Jleruon, 2015.

8. Ps3anorckuit A.P., Mupomnn B.B.Martemaruka. Pemenne 3a1ad = moBBIICHHOM
cnoxknoctu — M.: Murennekt — Lentp, 2008.

9. Ceprees U. H., ITandepor B. C. EI'D 2016. Maremaruka. IIpaktuxkym.
IToaroToBka K BBIIIOJHEHUIO YacTu 2. — M.: Dk3amen, 2016.

10.AAmenko M. B. EI'D 2016. 50 BapuaHTOB THIIOBBIX TECTOBBIX 3afaHul. — M.:
Ox3amen, 2016.

11.menko M. B. EI'D 2016. Martematuka. 30 BapuaHTOB THUIOBBIX TECTOBBIX
3aganud u 800 3amanui yactu 2. — M.: Dk3amen, 2016.

12.5lmenxko U. B. EI'D 2016. Maremaruka. Tumossle TeCTOBBIE 3amaHusg. — M.:
Ox3amen, 2016.

13.5lmenko 1. B. EI'D 2016. Maremaruka. Tumossle TeCTOBBIE 3aMaHusA. ba30BbIii
ypoBeHb — M.: Dk3ameH, 2016.

14 Slmenxko M. B. EI'D. 4000 3amau ¢ oTBeTaMHM MO MaTeMaTHKe. Bce 3amaHus.
ba3zoBbiii 1 npodunbHbIi ypoBHU. — M.: Dk3ameH, 2016.
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JlutepaTypa, pekoMeH/10BaHHAS VISl YUUTEJIS:

. UBneB b.M., Caakssu C M. [lunaktuueckue matepuaibl. Anredpa v Hayaa
ananu3a 10 ximacc. — M.: [Ipocsemenue, 2010.

. UBneB b.M., Caaksn C M. [lupmaktudeckue Mmarepuanbl. AnreOpa M Hayaja
ananusa 11 xiacc. — M.: [Ipocsemenue, 2010.

. JleBamoB B. A. IlpakTukym o 3j1emMeHTapHONU MaTeMaTuke. Y4yeOHoe nmocoobue. -
Teeps: TBI'Y, 2013.

. Caakan C.M., byry3oB B.®. N3yuenne reomerpun B 10-11 knaccax. Kuura nis
yuaurend. - M.: IIpoceemenne, 2011.

. ®enopona H.E., Tkauea M.B. Kuura nns yuutens. M3yuenue anreOpsl 1 Havam
ananusa B 10-11 knaccax. — M.: [Ipocsemienue, 2010.

. llabynun M.U, TkauéBa M.B., ®&noposa H.E., T'azapsu P.I'. Jlunaktuueckue
Marepuangbl 1Mo  anrebpe W Havajgam  aHanmmza s 10 kmacca
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