Maremaruka

1. Ilnanupyemble pe3ybTaThl

dnemenmol meopuu MHoxcecme u Mamemamuyeckoul 102uKu

Buvinycknuk nayuumca

OIepupoBaTh Ha Oa30BOM YPOBHE MOHATHUSMHU: KOHEYHOE MHOXKECTBO, SJIEMEHT
MHOXKECTBa, TIOAMHOXECTBO, TIEpeceYeHre | OOBCAMHCHHE MHOMKECTB,
YHCJIOBBIC MHOYKECTBA Ha KOOPJMHATHOMN MPSIMOM, OTPE30K, HHTEPBAJT;
orepupoBaTb Ha 0a30BOM YypOBHE MOHATHSIMU: YTBEPKIEHUE, OTpHUIIAHUE
YTBEPXKJACHHUS, WCTUHHBIC W JIOXKHBIC YTBEPXKICHHS, NpPUYWHA, CIEICTBHE,
YaCTHBIN CiTy4dal 0OIIEero yTBepKIACHUS, KOHTPIIPUMED;

HAaXOIWUTh TIEPECEUYCHHE M OOBEAMHEHUE JIByX MHOXECTB, MPEICTABICHHBIX
rpadruecKy Ha YUCIOBOU MPSAMON;

CTPOUTh Ha YHWCJIOBOW MPSIMOM MOJAMHOXECTBO YHCJIOBOTO MHOXECTBA,
3aJIaHHOE TTPOCTEUIIIMMHU YCIOBHSIMU;

pacrno3HaBaTh JIOKHBIC YTBEPKIACHUS, ONTHOKH B PACCYKICHUSX, B TOM

YUCJIE C UCTIOJIB30BAHUEM KOHTPIPUMEPOB.

B nosceomnesnoti orcuznu u npu usyueHuu Opyaux npeomemos:

MCIIOJIb30BATh YHUCIOBbIE MHOXKECTBA HA KOOPAMHATHOM MPSMOM ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SBJICHUII;

IMPOBOAUTD JIOTUUCCKHUEC PACCYKACHUA B CUTyallUAX HOBCGI[HCBHOﬁ KHN3HHU

BblnyCKHllK nojtyuum 603MONHCHOCHMb HAYHUUMbCA

Onepuposams NOHAMUAMU: KOHEUHOE MHOMCECHBO, INIeMEHM MHONCeCmad,
NOOMHOXMCECMB0, Nepeceuenue U 00beOUHeHUe MHONCECMS,  YUCI08ble
MHOXMCECm8a Ha KOOPOUHAMHOU NPSAMOU, OMPE30K, UHMepP8a, NoAYUHMeEPB8dl,
NPOMENCYMOK C BbIKOIOMOLL MOYKOU, epagduueckoe npedcmasienue MHOICeCma
Ha KOOPOUHAMHOU NJLOCKOCMU,

ONEPUPOBATH MOHATUSMU: YTBEPKICHUE, OTPULAHNUE YTBEPKACHUS, UICTUHHBIE
U JIOKHBbIE YTBEP)KICHHMsSI, NMPUUYUHA, CIIEJCTBUE, YAaCTHBIA ciydaid 0OILIero
YTBEPXKIAECHUS, KOHTPIIPUMED;

IMPOBCPATH IMPHUHAIJICKHOCTD 3JICMCHTA MHOXKCCTBY,



® HaxOAWTh TIEPECEUCHHE ¢ OOBCAUHCHUE MHOXKECTB, B TOM YHCIIC
MPE/ICTaBICHHBIX TpadUYeCcK Ha YHUCIOBOM MPSAMOW W Ha KOOPAMHATHOU
MJIOCKOCTH;

® TMPOBOAWTH JOKa3aTeIbHbIE PACCYXKICHUSI MJi1 OOOCHOBAaHUS HMCTUHHOCTHU
YTBEPKIACHUM.

B noeceonesnoti srcusnu u npu uzyueHuu opy2ux npeomemos.

® CMOJb30BaTh YACIOBBIE MHOKECTBA HA KOOPAMHATHOW MPSAMON U Ha
KOOPJIMHATHOM TIJIOCKOCTH ISl ONMCAHUS PEeaIbHBIX ITPOIIECCOB U ABJICHUN;

® [IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B CUTyallMsIX TOBCEIHEBHOM KU3HH,
NP PEIICHUU 3a]1a4 U3 JPYTUuX IPeIMETOB

Yucna u evipasricenusn
Buvinycknuk nayuumcs

e omepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSIMH: II€JIO€ YHUCIIO, JCITUMOCTH
guces, OOBIKHOBEHHAs JpoOb, JeCATHYHAs JApoOb, paIlMOHAIBHOE YHCIIO,
npuOMMHKEHHOE 3HAYEHWE YHCNa, YacTh, JIOJS, OTHOIIEHWE, MPOLCHT,
MOBBIIIIEHUE U MMOHWKEHHUE HA 33JJaHHOE YUCJIO MPOLIEHTOB, MacITao;

e omnepupoBaTb Ha ©0a30BOM ypPOBHE MOHATHSAMU: JoOrapupm 4Yucia,
TPUTOHOMETPUYECKAs OKPYKHOCTh, TpaJycHasi Mepa yIia, BEIWYMHA YIIIa,
3aJJaHHOTO0 TOYKOM HAa TPUTOHOMETPUYECKOW OKPY>KHOCTHU, CHUHYC, KOCHHYC,
TAHT€HC U KOTAHI€HC YIIIOB, UMEIOIIUX MPOU3BOJIBHYIO BEJIUUNHY;

® BBHINOJHATH apu(METHUECKUue JACHCTBUS C NEIbIMH U PaAlMOHAIBHBIMU
YUCIIaMU;

® BBINIOJIHATH HECIIOXKHBIE TPEOOPA30BaAHUS YUCIOBBIX BBIPAKEHUH, COACPIKAITUX
CTENeHH YKcell, TMO0 KOPHHU U3 YUCEN, TUOO0 JoraprudMbl UUCEIT;

® CpaBHUBATh pallMOHAJBHBIC YUCIIA MEXAY COOOil;

® OICHMBaTh W CpPAaBHUBATh C pAlMOHAIBHBIMM YHCIAMHU 3HAYEHUS IEIbIX
CTETICHEH unces, KOpHEeW HaTypaJIbHOW CTETICHU W3 YUCEIN, JOrapu(hMOB YUCET
B [IPOCTHIX CIIyYasix;

L 1/1306pa>1<aTL TOYKAMHU Ha YMCJIOBOU HpHMOﬁ LCJIBIC U pallMOHAJIBHBIC YU CJIA,



® U300pakaTh TOYKAMH Ha YHUCJIOBOW TPSMOM II€NbIE CTEMEHW YHUCEN, KOPHH
HATypaJbHOU CTEMIEHU W3 YMCETI, JIOTapru(PMbl YUCEN B MPOCTHIX CIyYasx;
® BBHINIOJHATH HECIIOKHBIE MPEoOpa3oBaHUs IEIBIX U JAPOOHO-PAIMOHATBLHBIX
OyKBEHHBIX BBIPAKEHUH;
® BBIpAXKATh B MPOCTCUIUX CIydasX M3 PAaBCHCTBA OJHY NEPEMCHHYIO Uepe3
ApyTHe;
® BBYHCIATH B TMPOCTBHIX CIIy4dasX 3HAYCHHsS] YHCIOBBIX H OYKBEHHBIX
BBIPKEHUMN, OCYIIECTBIISISI HEOOXOAMMBIC ITOJICTAHOBKHU M TIPEOOPa30BaAHMS;
e 1300pakaTh CXEMaTUYECKH yTOJI, BETMYMHA KOTOPOTO BhIpaKEHA B Tpaaycax;
® OIICHWBaTh 3HAKW CHHYCa, KOCHHYCAa, TAHI€HCAa, KOTAHIe€HCa KOHKPETHBIX
YTIIOB.
B nosceomnesHoliil ocusnu u npu usyueHuu Opyeux yueOHolx npeomemos:
®  BBITNOJHATH BHIYHMCICHUS MPU PEIICHUH 3a/1a4 MPAKTHUECKOTO XapaKTepa;
®  BBHINOJHATH  MPAKTUYECKHE  pacdeThl C  HWCIOJB30BAaHUEM  TIPH
HE0OXOIMMOCTH CITPABOYHBIX MAaTEPHUATIOB U BEIYUCIUTEIBHBIX YCTPONCTB;
® COOTHOCUTh  peaibHble  BEIUYHMHBI,  XAPAKTEPUCTHKH  OOBEKTOB
OKPY’KaIOIIEro MUpa C MX KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;
®  WCIOJB30BaTh METOIBI OKPYIVICHHUS, MPUOMMKCHUS W TPUKHIKH TIPH
PEIICHIH MPAKTHYECKUX 3a7a4 TOBCETHEBHOM KU3HU
Boinycknuk noayuum 603moxicnocms HAyUumsca
e CBOOOIHO OMEPUPOBATh MOHATHSAMH: II€JI0€ YHCIO, ACITUMOCTh YHCET,
OOBIKHOBEHHast  JpoOb,  JecsaTU4Hass  ApoOb, palMOHAIBHOE  YHCIIO,
npuOMMKEHHOE 3HAYEHWE YHCHIa, 4YacTh, JOJSI, OTHOIIEHWE, IPOIICHT,
TIOBBIIIICHHUE Y TIOHIKEHHE Ha 3aJaHHOE YHCIIO MPOIIEHTOB, MacIITao;
® TIPUBOAUTH MIPUMEPHI YHCEII C 3aJaHHBIMU CBOWCTBAMU JCTUMOCTH;
® ONEpUpOBaTh  MOHATHUSAMHU:  JIOTapUM  4YHCIA, TPUTOHOMETPHYECKAsS
OKPY>XHOCTbh, paJIdaHHas M TpaaycHas Mepa yIva, BEJIMYMHA yIJia, 3aJJaHHOTO
TOYKOM HA TPUTOHOMETPHUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC H

KOTAHI'CHC YITIOB, HMCIOIIUX ITPOU3BOJIbHYIO BCIINYHUHY, YHUCJIA € U T,



® BBHIMONHATH apUPMETHUECKHE ICHCTBHS, cCOYeTass YCTHbIE M IHCHhMEHHBIC
IPUEMBI, IPUMEHSIS IPU HEOOXOAMMOCTHU BBIUMCIUTEIbHBIE YCTPOMCTBA;

® HaxXOJWUTh 3HAYECHMSI KOPHS HAaTypaJbHOM CTENEHH, CTEIIEHH C PallMOHAIBHBIM
nokasaresuem, jorapudma, UCIonb3ysl NPU HEOOXOIUMOCTH BBIYHUCIUTEIbHBIC
YCTPOWCTBA;

® [I0JIb30BATHCS OLEHKON U MPUKHUIKON NPH MPAKTUYECKUX PacUeTax;

® [POBOAUTH MO M3BECTHbIM (opMynaM U TpaBuwiIaM [peoOpa3OBaHUS
OyKBEHHBIX BBIPAKEHUM, BKIIOYAIOLIUX CTENEHW, KOPHH, JIOrapudmbl U
TPUTOHOMETPUYECKHUE (PYHKIIUU;

® HaxOAWTh 3HAYEHHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYLIECTBISSA
HE00XOIMMbIE TTOJICTAHOBKH U MPeoOpa30BaHus;

e u300paxkaTb CXEMAaTWYECKU YTOJ, BEIMUYMHA KOTOPOrO BBIpaXKEHa B Tpajaycax
WIH pajiiaHax;

® HCIIOJIB30BATh npu pELICHUH 3a1a4 TaOJIUYHbIC 3HAYECHUS
TPUTOHOMETPUYECKUX (PYHKLIUN YIIIOB;

® BBHINOJHATH MEPEBOJ BEIUYMHBI yIlIa U3 paJUaHHOM Mepbl B IPajyCHYIO U

o0OpaTHO.

B nosceomnesnoti orcuznu u npu uzyuenuu Opyeux yueOHolx npeomemos:
® BBHINIOJNHATH JICUCTBHSI C UWCIOBBIMH JIAaHHBIMHA TP PEIICHUU 3aJ]1a4
NPaKTUYECKOTO XapakTepa M 3aJad U3 pa3IMyHbBIX o0iacTeil 3HaHUA,
UCIIOJIb3YS MPU HEOOXOJAMMOCTH CIPAaBOYHBIC MAaTepUabl U BBIUUCIUTEIIHHBIC
YCTPOMCTBA;
® OIICHWBAaTh, CPAaBHUBATh U WCIIOJIb30BATh MPHU PEIICHUN MPAKTUYSCKUX 3aj]ad
YHUCIIOBBIE  3HAYCHHUS  PEAJIbHBIX  BEJIMYMH, KOHKPETHBIE  YHCJIOBBIC

XapaKTEPUCTUKH 0ObEKTOB OKPY>KaIOIIETO MUpa

Ypasnenua u nepasencmea
Buinycknuxk nayuumcs

¢ pclarb JIMHEHHBIC YPaBHCHUA U HCPABCHCTBA, KBA/IPATHBIC YPABHCHUAA,



e pemarh jJorapupmMuyeckue ypaBHenus suaa log . (bx + c¢) = d u npocreiinme

HepaBeHCTBa Buja log . x < d;

pelars NoKa3aTelbHble ypaBHEHNs, BUia a™ =

d (rme d MOXHO TIpeCTaBUTH
B BUJIE CTENEHU C OCHOBAaHUEM a) U IpocTeilIne HepaBeHCTBa Buja a* < d
(rme d MOXHO MpeACTaBUTh B BUJIE CTENIEHU C OCHOBAHHUEM a);.

IPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIET0 TPUTOHOMETPUUECKOTO

ypaBHEHUS BUA: Sin X =a, COS X =a, tg X = a, ctg X = a, I7e a — TabIu4IHoe

3HaYeHUE COOTBETCTBYIOUIEH TPUTOHOMETPUUECKON (DYHKIIUH.

B noeceonesnoti scusnu u npu uzyueHuu opy2ux npeomemos.

COCTABJIATh U PElIaTh YPABHEHUS U CUCTEMBbl YPAaBHEHUH IIPU PELLICHUU He-

CJIOKHBIX IIPAKTHYCCKHX 3a1a4

Bbmycmmlc nojiyuum 603MOIHCHOCMb HAYUUMbCA

pewiams payuoHaibHvle, NOKA3AMeNbHble U 102apu@dmudecKue YpasHeHus u
HepaeeHcmea, npocmeuiue UppPayuoHaibHble U  MPUSOHOMEMPUUECKUe
VPaGHeHUsl, HepaseHCmead U Ux CUCmembl;

UCNONb306aMb  MemOoObl  peuleHUus  YPAaeHeHuu: npueeoeHue K  6Udy
«npouszeedeHue pagHo HYMIO» UIU  «UYACMHOE PAGHO HYTI0», 3AMEHd
NnepemeHHbIX;

UCNONb3068aAMb MEMOO UHMEPBATLO8 OJisl PeUleHUs HePABEHCME,

UCNONBb306aMb 2papuiecKuti Memoo 01 NPUOTUINCEHHO20 PeuleHUsl YPAGHEeHUL
U HepageHcms,

uzobpasxicamo HaA MPUSOHOMEMPUUECKOU OKPYHCHOCMU MHONCECMBO peuleHull
npoCmeutux mpueoHOMempu4ecKux ypaeHeHull U HepageHcme,

8LINONHAMbL OMOOp KOpHeU YVPAGHeHUll UIU peuleHull HepageHcms 8

coomeemcmeuu ¢ OONOJIHUMETbHbIMU YCIOBUAMU U OCDAHUHYEHUAMU.

B nosceomnesnoti orcusnu u npu uzyuenuu Opyeux yueOHulx npeomemos:

cocmaeisintb U peuianio YpPaeHeHUs, CUCTEMDbl prZGHeHZ/lZZ U HepaseHcmea npu

peutenuu 3a0ay Opy2ux y4eOHuIX npeomMemos;



UCNONBb306AMb VPABHEHUS U HEePABeHCMBA OJisi NOCMPOEHUS. U UCCTe008aAHUS
npocmenuwux — MamemMamuyeckux Mmooenell — PeaibHblX — CUmyayui  uiu
NPUKIAOHBIX 3a0ay;

yMemb  UHMEPNpemupo8ams  NOJAYYEHHbIl NpU  peuleHuu  YpasHeHus,
HepaseHcmea Uiu Cucmemvl pesyibmam, OYeHU8amv e20 Npasoonodoodue 6

KOHmMeKcme 3a0aHHOU PeanbHOU CUMyayuy uiu nPUKiIaoHou 3a0aiu

Dynkyuu

Buinycknuxk nayuumcs

ornepupoBarb Ha 0a30BOM ypOBHE TMOHATUSMHU: 3aBUCHMOCTh BEJIMYMH,
byHKIUS, apryMeHT U 3HaueHue GYHKIUU, OONacTh OIpeAesieHus |
MHOXKECTBO 3HaYeHUM (QYHKIUHU, TpaduK 3aBUCUMOCTH, TIpaduk (yHKUIUH,
HYTM (DyHKIUU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAaCTaHUE HAa YUCIOBOM
IPOMEXYTKE, YyObIBAaHME Ha YHCIOBOM IPOMEXYTKe, Haubosbpliee U
HauMEHbIIEee 3HAUCHWE (PYHKIMU HAa YKUCIOBOM IPOMEXKYTKE, NEPHOANYECKAs
byHKIUS, IEPHUOT;

onepupoBarb Ha ©0a30BOM YpPOBHE TNOHATUSIMU: TMpsAMas U oOpaTHas
IPONOPIUOHAILHOCT ~ JIMHEWHAsA, KBaJpaTU4Has, Jiorapupmuueckas u
nokasareiabHast (yHKUHUU, TPUTOHOMETPUUYECKHUE (PYHKIINH;

pacnio3HaBaTh rpadUKH JIEMEHTAPHBIX (YHKIWNA: NpSIMOW H 0OpaTHOM
MIPOTIOPIIMOHANIBHOCTH, JIMHEHHOM, KBaJapaTH4YHOU, JIOrapu(pMHUUECKOH U
MOKa3aTeIbHON PYHKIIHMI, TPUTOHOMETPUUYECKUX (PYHKIIMIA,

COOTHOCUTh TpaduKd DdIEMEHTapHbIX (QYHKIMHA: TpsSMOW U  0oOpaTHOU
MPOMOPIIMOHAILHOCTH, JIMHEHHOW, KBaJpaTUYHOW, JIOTapudMHUECKOW U
MOKAa3aTeIbHON (PYHKIIMI, TPUTOHOMETPHUECKUX GYHKIUN ¢ GdopMylaMu,
KOTOPBIMHU OHM 3aJ1aHBbI;

HAXOJUTh MO rpauKy NpUOIMKEHHO 3HAUYEHUS (PYHKIIUU B 33JaHHBIX TOYKAX;
omnpeAeNnsaTb 1o rpapuky cBoicTBa (QyHKUMH  (HYJIH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHbILINE

3HAYEHUS U T.11.);



CTPOUTH ACKH3 Tpaduka (QPyHKIHH, yIOBICTBOPSIONIECH TPUBEICHHOMY HaOOpy
ycinoBui (MMPOMEXKYTKH BoO3pacTaHusi / yObIBaHUsS, 3HaYeHUE (YHKIUUA B

3aIaHHOM TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B noeceonesnoii sorcuznu u npu uzyyenuu Opy2ux npeomemos:

onpeoensams no epaguKkam ceolUCmea pearbHblX NPoYeccos U 3a6UCUMOCHmeEl
(Haubonbuiue U HauMeHbUUe 3HAYEHUS, NPOMENCYMKU 803PACMAanUs U y0bl6a-
HUsl, NPOMEJCYMKU 3HAKONOCMOAHCMEA U M.N.);

uUHmMepnpemupo8ams C8OUCMBEA 8 KOHMeKCme KOHKPEemHOU NPaKkmuyeckou cu-

myayuu

BblnyCKHllK nojiyuum 603MOIHCHOCHMb HAYUUMbCA

ONepuposamv NOHAMUIAMU. 3A6UCUMOCTIb BETUYUH, YHKYUS, ApeyMeHm U 3HA-
yeHue QyHKyuu, 001acmv ONpedeleHUs U MHOMCECMB0 3HAYeHUl PYHKYUU, pa-
Qux 3aeucumocmu, pagux Gyukyuu, HyIu GYHKYUU, NPOMenCymKu 3HaKOno-
CMOAHCMBA, 803PACHAHUE HA YUCTOBOM NPOMENCYMKe, YOblaHUe HA YUCTIOBOM
npomedcymke, Hauborvulee U HaumMeHbulee 3HaueHue QYHKYuu Ha 4Yucio8om
npomedcymke, nepuooutecKas QyHKyus, nepuoo, Yemuas u Heyemuas ¢hyHK-
yuu,

Onepuposams NOHAMUAMU: NPAMAs U 00pamHAs NPONOPYUOHATLHOCD, JIU-
HeliHas, K8aopamuunas, 102apu@dmuieckas u noKazamenvbHas QYHKYuu, mpu-
2OHOMempuyecKue QyHKYuu,

onpedensaims 3HAYeHue QYHKYuU No 3HAYEHUI0 apeyMeHmda Npu pPazTudHbIX
cnocobax 3a0anust hyHKyuu;

cmpoums 2paguru U3y4eHHbIX QYHKYUL,

OnuUCvHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CIYYasx no gopmyie nogeoenue u
ceolicmea QhyHKyutl, Haxooums no 2paguxy QyHKyuu HauboabUUe U HAUMEHb-
wiue 3HaveHus;

cmpoums 3cKu3 epaguxa QyHKyuu, y008iemeopsouiell npusedeHHomy Habopy
VCI08ULL (NPOMENCYMKU 803PACMAHUS/YObIBAHUS, 3HAYEHUE (DYHKYUU 8 3A0aH-

HOUL MOYKe, MOYKU IKCIMPEMYMO8, ACUMNMOMbL, HYIU QYHKYUU U m.0.);



® pewiamsv YpasHeHus, npocmetiuiue cucmemsbl ypagHeHul, UCNOIb3YS CEOUCEA
QdyHKxyull u ux epaguros.
B nosceomnesnotii sorcusnu u npu usywenuu opyeux yueOHulx npeomemos:
® onpedenamsb NO 2pagpuKkam U UCNOIBL308AMb OJisl peuleHUsl NPUKIAOHbIX 3a0ay
CBOIICMBA PeanbHbIX NPOYECCO8 U 3a8UcCUMOcmell (Haubonvuiue U HauMeHbuiue
3HAYeHUsl, NPOMENCYMKU BO3PACMAHUSA U YObIBAHUS DYHKYUU, NPOMENCYMKU
3HAKONOCMOSAHCMBA, ACUMNIMOMbL, NEPUOO U M.N.);
® UHMeEPNPemuposams C8OUCMBA 8 KOHMeKCme KOHKPEMHOU NPpaKmuyeckou Cu-
myayuu,
® onpedenimv no 2cpagukam npocmenuiue Xapakmepucmuku nepuooudecKux
npoyeccos 8 OuoiocUU, IKOHOMUKE, MY3blKe, paouocesasu u op. (amniumyod,
nepuoo u m.n.)
dnemenmut mamemamuuecko2o anaiu3a
Buvinycknuk nayuumcsn
e ONEpHUPOBATh HAa OA30BOM YPOBHE MOHATHUSAMU: MPOU3BOAHAS (DYHKITUH B TOUKE,
KacarejabHas K rpa@uky QyHKIUU, IPOU3BOAHAS (YHKIUU;
® OMpenensaTh 3HaYCHUE MPOU3BOAHON (DYHKIIUM B TOUKE MO M300paKEHUIO Kaca-
TEIHHOU K TpaduKy, TIPOBEICHHOMN B 3TON TOUKE;
® pemiarh HECIOXKHBIC 3a7a4l Ha IPUMEHEHHUE CBS3H MEXIy TIPOMEKYTKAMHU MO-
HOTOHHOCTH M TOYKaMH dKCTpeMyMma (DyHKIIMH, C OJHOW CTOPOHBI, M IPOME-
YKYTKaMHU 3HAKOMIOCTOSIHCTBA U HYJISIMH TPOW3BOIHON 3TOW (DYHKIIUH — C JIPY-
TOM.
B nosceoHesHoll HCU3HU U NPU U3YUEHUU OPY2UX NPEOMEMO8:
®  NONBL3YACHL epagpuKkamu, CPABHUBAMb CKOPOCMU 803PACAHUA (POCMA, NOGbluLe-
HUA, Y8eluyeHusi u m.n.) iU CKOpocmu YOvleanus (NA0eHus, CHUMCEHUS,
YMEHbUEHUST U M.N.) BeTUYUH 8 PEANbHbIX NPOYeccax,
® COOMHOCUMb 2PAPUKU PEabHbIX NPOYECCo8 U 3a8UCUMOCIEl C UX ONUCAHU-
MU, BKIIOYAIOWUMY XAPAKMEPUCMUKU CKOPOCMU UsMeHeHus. (bblcmpulil pocm,

njiaeroe NnoHulICeHue u mn),



ucnojibzoeambs epad)uku PEAIBbHBIX Nnpoyeccos ois PEULERUSA HECTIOJCHBIX NPU-

KJIAOHbIX 3a0ad, 8 MOM YUCie Onpeoeisisa no 2papuKy cKopoCcms Xx00a npoyecca

BI)IHYCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHCH

onepuposamv NOHAMUAMU. NPOU3BOOHAS (PYHKYUU 8 MOUKe, KACAMEeNbHAs K
epaghuxy gyukyuu, npouzeooHas GyHKyuu,

BLIYUCTAMYD  NPOU3BOOHYIO OOHOUNEHA, MHO20YNIEeHd, K8AOPAMHO20 KOPHS,
APOU3BOOHYIO CYMMbL DYHKYULL,

BLIYUCTAMD NPOU3BOOHBLE ILEMEHMAPHBIX YHKYUL U UX KOMOUHAYULL, UCNOTb-
3y5 CNPABOYUHBIE MAMEPUATbL,

Ucc1e008ams 8 NPOCMeUWUX Cay4anx QyHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubonbuiue U HauMeHblUe 3HaYeHUs QYHKYUll, cmpoums 2papuxu MHO20YLe-
HO8 U NPOCMEUUX PAYUOHATbHBIX DYHKYULL C UCNOIb308AHUEM ANNApama ma-

memamuieckoco anaiusa.

B noeceonesroii sicuznu u npu uzyyeruu Opyaux y4eOHvlx npeomMemos:

pelaTh NPUKJIaJAHbIE 334a4K U3 ONOIOTUH, PU3UKU, XUMHUU, SKOHOMUKH U
JIPYTUX IPEIMETOB, CBA3aHHBIE C UCCIICAOBAHUEM XapAKTEPUCTUK PEAIbHBIX
IIPOLIECCOB, HAXOKICHUEM HAHOOJBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U
YCKOPEHHUS U T.IL.;

HHTCPIIPCTHPOBATH IMOJYUYCHHBIC PC3YJIbTATHI

Cmamucmuka u meopu: eepwzmnocmeﬁ, JqocuKka u KOM6uuamopm<a

Buinycknuxk nayuumcs

ormepupoBatb ~Ha  0a30BOM  ypPOBHE  OCHOBHBIMH  OTMHCATEIbHBIMU
XapaKTepUCTUKAMK YHCIOBOrO0 Habopa: cpeaHee apudMeTHdecKoe, MeIuaHa,
HauOoJbIIee U HAMMEHbIIIEEe 3HAUYCHUS;

OmnepHUpoBaTh Ha OA30BOM YPOBHE MOHSTUSIMU: 4aCTOTA M BEPOSTHOCTH COOBI-
THUS, CIIy9alHBIA BBIOODP, OTBITHI ¢ PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBI-
TUSIMU;

BBIYUCIISITh BEPOSTHOCTH COOBITUN HAa OCHOBE IMOJICUETA YHUCIIa UCXOJIOB.

B noeceonesHoti scusnu u npu uzyueHuu opy2ux npeomemos.



OYyeHusams U CPaAsHUBAMsb 8 NPOCMbIX CAYUAAX 8EPOSAMHOCIU COOLIMULL 8 pe-
ANIbHOU HCUSHU,

yumamo, CONOCMABIAMb, CPAGHUBAMb, UHMEPNPEMUPO8AmMsb 8 NPOCMbIX CIIy-
yasx peanvhvle OaHHble, Npedcmasientble 8 sude maoauy, ouazpamm, spaghu-

Ko6

Bbmycmmk noJjyuum 603MONCHOCMb HAYUUMbCA

UMETb MPEACTABICHUE O JUCKPETHBIX U HENPEPBIBHBIX CIyYaHBIX BEIUYUMHAX
Y pacIpeieNICHUsAX, O HE3aBUCUMOCTH CIIyYalHbIX BEJIMYUH;

VMMETB IMPEICTABICHUE O MATEMATUUYECKOM OKUIAHUU U JUCIIEPCUU CIIyYalHbIX
BEJINYMH;

MMETB MPEICTaBICHUE O HOPMAJIbHOM PACIPEACIICHUNA U IIPUMEPAX HOPMAJIbHO
pacIpeeICHHBIX CIIy4YalHbIX BEJINYNH;

NOHUMaTh CyTh 3aKOHA OOJIBIIMX YHMCEN U BbIOOPOYHOTO METOJa MU3MEPEHHUs
BEPOSATHOCTEH;

UMETh NPEICTABICHUE 00 YCIOBHOW BEPOATHOCTU M O IOJHOW BEPOSTHOCTH,
IIPUMEHATH UX B PELICHUU 3a/1a4;

UMETh IMPEACTABICHHE O BaXHBIX YACTHBIX BHJIAX PpACHPENEICHUA U
IIPUMEHATH UX B PELICHUH 3a/1a4;

MMETh TPEJCTABICHHE O KOPPEISLUMU CIyYalHbIX BEJIWYUH, O JIMHEHHOMN

perpeccumu.

B nosceomnesnoti orcuznu u npu usyueHuu Opyaux npeomemos:

BBIYUCIISATh UM OIIEHUBATh BEPOSATHOCTH COOBITUI B peaIbHOM KU3HU;
BBIOMPATh MOIXOASAIINE METOJIBI TPEICTABICHUS U 00paOOTKH TaHHBIX;

YMCTb pCliaThb HCCIOKHBIC 3aJa4U Ha IMPUMCHCHHC 3dKOHA OOJIBIIIUX YMCEII B
COLIMOJIOTHH, CTPAaXOBAHUHU, 3APABOOXPAHCHUU, oOecrnieyeHNH OE30IacHOCTH

HaCCJICHUA B I{pei’;BbIIIa,I\/’IHBIX CUTyalusax

Texcmoeswie 3a0auu

Buinycknuk nayuumcsn

pemaTb HECJIO0KHBIEC TEKCTOBLIC 3a/1a4YH Pa3HbIX THIIOB,



® AHAJIM3MPOBATH YCJIOBUE 3a/lau, MPH HEOOXOAMMOCTH CTPOUTH IS €€ pelie-
HUSI MaTEMaTHYECKYI0 MOJIENb;

® TIOHMMAaTh U UCHOJb30BATh AJISl PEUICHUs 3a/1aud MHPOpPMAIIHIO, ITPE/ICTABICH-
HYIO B BUJIE TEKCTOBOM M CHMBOJIBHOM 3aIucH, cxeM, TaOiull, AuarpaMm, rpa-
(PUKOB, pUCYHKOB;

e JICIICTBOBAThH M0 AJITOPUTMY, COAECPKALIEMYCS B YCIOBUY 33]1a4H;

® HCIIOJIB30BATh JJOTUYECKHUE PACCYKJECHUA MIPU PELLICHUH 33]1a4H;

e paboTaTh ¢ U30BITOUHBIMHU YCJIOBHUSIMH, BbIOMpaAs U3 Bcel MHGOpMALIMM, JaH-
HbI€, HEOOXOAMMBIE ISl pELICHUS 33]1a4H;

® OCYUIECTBIIATh HECIIOXKHBIA MepedOp BO3MOXKHBIX PEILICHUM, BbIOUpas U3 HUX
ONTUMAJIBHOE MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIIOBUY;

® aHAJIM3MPOBATh U UHTEPIPETUPOBATH MOITYUEHHbBIE PELICHUS B KOHTEKCTE yCIIO-
BUS 33/1a4M, BBIOUpATh pEUIeHUs], HE MPOTUBOPEYAIINE KOHTEKCTY:;

® pelaTh 33/1a4d Ha pacyeT CTOMMOCTH IOKYIIOK, YCIIYT, HOE€3A0K H T.IL.;

® pelIaTh HECIIOKHBIE 3a/1a4M, CBSI3aHHBIE C JOJEBBIM YYaCTHEM BO BIIAJICHUU
bupMmoii, mpeanpusTHEM, HEABMKUMOCTBIO;

® pelarh 3aJa4u Ha MPOCThIE MPOLEHTHI (CHCTEMBI CKMI0K, KOMUCCUN) U HA BBI-
YUCIICHUE CJIOKHBIX IPOLEHTOB B Pa3JIMYHBIX CXEMaX BKJIAJ0OB, KPEIUTOB U
UIIOTEK;

® pelarh MNPaKTHYECKUE 3a7ayd, TPEOYIOLIME HCIONb30BAaHUS OTPHULATEIbHBIX
YUCEJI: Ha ONPEICIICHHE TEMIIEpaTyphl, Ha ONpPEAEICHUE TOJOKEHUSI Ha Bpe-
MEHHOM OCH (JI0 HaIlleH 3pbI U MOCIIE), Ha IBUKEHUE JIEHEKHBIX CPEeACTB (TIpu-
X071/pacxon), Ha oIpeesieHue ITyOUHBI/BBICOTHI U T.I1.;

® UCNOJb30BaTh MOHATHE MaciiTada A HaXOXKICHHsl PacCTOSHUW W JUIMH Ha
KapTax, MJIaHaX MECTHOCTH, IJIaHaX MOMEILIEHUH, BBIKpOiKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonegnoti scuznu u npu usyyeHuu Opyeux npeomemos:
® pEIIATh HECIOKHBIE IPAKTUYECKUE 3a/1a49H, BOSHUKAIOIINE B CUTyalUsAX I10BCE-

JTHEBHOM JKU3HU



BblnyCKHllK nojiyuum 603MONHCHOCHb HAYUUMbCA

Pewamv 3a0auu pasnvix munos, 8 mom ducie 3a0a4u NOBbIUEHHOU MPYOHO-
cmu,

8b10UPAMb ONMUMALHBIIL MEMOoO peeHUs 3a0a4l, paccmMampusds paiuiHble
Memoobl;

cmpoums Mo0eilb peuleHus 3a0ayu, nposooums 00KA3AMEeNbHble PAcCC)yiicoe-
HUs;

peutams 3a0a4u, mpedyrouue nepebopa 8apuanmos, nposepKu yciosuil, 8b100-
Pa ONMUMAIbHO2O pe3yIbmama,

AHATU3UPOBATb U UHMEPNPEMUPO8amsb pe3yibmamvl 8 KOHMeEKCme YCl06Us.
3a0aqu, blOUPamMs peueHus, He npomusopeyaujue KOHMeKCny,

nepegooums npu peulenuu 3a0avu uHgpopmayuro U3 00Hou gopmvl 8 Opyeyio,

UCNONb3YSL NPU HEeOOX0OUMOCIU CXembl, MabIuybsl, 2papuru, Ouazpammol;

B noeceonesroii sicuznu u npu uzyyenuu Opy2ux npeomemos:

peuiams npakmuieckue 3a0ayu U 3a0a4u u3 Opy2ux npeomemos

T'eomempusn

Buinycknuk nayuumcs

orepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMHU: TOYKA, MpsAMas, MIOCKOCTh B
MPOCTPAHCTBE, TNAPAICTBPHOCTh W  TEPICHIUKYISIPHOCTh TPSAMBIX U
IIOCKOCTEH;

pacmo3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHUKOB (TIpW3Ma, MHpamMuja,
PsIMOYTOJIBHBIN Napayienenunes, Kyo);

n300pakaTh wu3y4daeMmble (GUTYPhl OT PyKHd M C TPUMEHEHHUEM MPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

nenarth (BBIHOCHBIC) IUIOCKHE YEPTE)XKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BUJ CBEpXY, COOKY, CHU3Y,

W3BIICKaTh MH(OPMAIIMIO O TPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax,

MNPpCACTABIICHHYIO Ha YCPTCIKAX U PUCYHKAX,



npuMeHsATh  Teopemy  Iludaropa  mpu  BBIUMCICHUH  DJIEMEHTOB
CTEPEOMETPUIECKUX UTYD;

HAXOIUTh 0OBEMBI U TUIONIA/IA TIOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAHHUKOB C
npuMeHeHueM GopMyIr;

pacmo3HaBaTh OCHOBHBIC BHJBI T€J BpamieHus (KOHyC, MWJIMHIpP, chepa u
map);

HAXOIUTh 0OBEMBI 1 TJIOMIAN TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB 1

TEJ BPAIIEHUs ¢ TPUMEHEeHneM (popmyit.

B noeceonesHoti scusnu u npu uzyueHuu opy2ux npeomemos.

COOMHOCUMb AOCMPAKmMHble 2eomMempuiecKue NOHAMUS U ()aKmol ¢ peaibHbl-
MU HCUSHEHHBIMU 00BEKMAaMU U CUMY AYUSIMU,

UCNONBb308AMb CEOUCNEA NPOCMPAHCNEEHHBIX 2EOMEMPUUECKUX Pueyp 015 pe-
WieHUsl MUNo8ulX 3a0ay NPAKMUYECKO20 COOePIHCAHU,

COOMHOCUMb NIOWAOU NOBEPXHOCMEl mel 00OUHAKOBOU (opMbl pa3iuyHO20
pasmepa;

COOMHOCUMb 00bEMbL COCYO08 0OUHAKOBOU POPMbL PA3TUUHO20 pa3Mepd;
oyeHusamv opmy NpasUILHO20 MHO202PAHHUKA NOCTe CNUN08, CPE308 U M.N.
(onpedensimsb Konuuecmeo eepuiun, pebep u epameti noayYeHHbIX MHO20SPAHHU-

K08)

Bbmycmum nojtyuum 603MONHCHOCMb HAYHUUMbCA

OnepupoBaTh MOHATHAMHU: TOYKA, MpsAMas, IUIOCKOCTb B IPOCTPAHCTBE,
[IapaJuIeIbBHOCTh Y NEPIEHINKYISIPHOCTD IPSAMBIX U IUNIOCKOCTEM;

OPUMEHATh JJI1 PELIEHUs 3a4a4 reoMeTpuyeckue (HakTbl, €CIU YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOU (hopMme;

pemarb 3aJaud Ha HaXOXKJEHUE MeOMETPUYECKUX BEJIMYMH MO o0pa3uaM Hid
aNrOpUTMaM;

JenaTth (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYD, B TOM

YHCJie PUCOBATh BUJI CBEPXY, COOKY, CTPOUThH CEUEHUSI MHOTOTPAHHHUKOB;



® WU3BJCKaTb, MHTEPHPETUPOBATH M MPEeoOpa3oBbIBaTh HHPOPMALUIO O
reOMEeTpUYECKUX QUrypax, MpeCTaBICHHYIO Ha YepTekKax;
® IPUMEHATh TeoMeTpuuyeckue (ATl Jid pelIeHus 3ajady, B TOM 4YHUCIIE
IPEoJaralouX HECKOJIBKO 11aroB peLIeHMS;
® OMUCHIBATh B3AMMHOE PACTIOIIOKEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
e (GopMyIHpPOBATh CBOIMCTBA U MIPU3HAKU QUTYD;
® JI0Ka3bIBaTh T€OMETPUUCCKHIE YTBEPKICHHS,
® BIAAETh CTAHJAPTHOM  KiIAacCUpHUKAIMEH  MPOCTPAHCTBEHHBIX  (uryp
(MMpamMuIbl, MPU3MBI, TapaIJICIICTUIIEIb]);
® HaxoAUTh OOBEMBI M TUIOIMIATU IMOBEPXHOCTEH TEOMETPUYECKUX Tel C
NpUMEHEHUEM (HOpMYIT;
®  GLIYUCTAMb PACCOSIHUS U Y2Tibl 8 NPOCPAHCEE.
B nogceonesHoul Hcu3HU U NpU U3yYeHuu opyeux npeomemos:
® UCNONB308AMb CEOUCMBA 2OMEMPUYECKUX Puzyp OJis peueHus: 3a0ay NPaKmu-
Yyecko2o xapaxkmepa u 3a0ay uz opyaux oonacmeti 3HaHuu
Bexmoput u koopounamut é npocmpancmee
Buvinycknuk nayuumcesa
e omepupoBaTh Ha 0a30BOM YypOBHE MOHSITHEM JEKAPTOBBHI KOOPIWHATHI B
POCTPAHCTBE;
® HaXOJUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJILHOTO Mapaijiesienumeaa
Boinycknuk noayuum 603moxicHocms HAyUUmMsca
® onepuposamv NOHAMUAMU OeKapmogbl KOOPOUHAMbI 8 NPOCMPAHCMEE, BeK-
mop, MoOylib 8eKmopd, PABeHCMB0 BEKMOPO8, KOOPOUHAMbI GeKmMopd, Y20
mexncoy 8eKmopamu, CKAIapHoe NnpousgedeHue 8eKmopos, KOIIUHeapHvle 6eK-
mopwl;
® HAXOOUMb PACCMOSHUE MENCOY 08YMS MOYKAMU, CYMMY BEKMOPO8 U Npou3ee-
OeHue eKmMopa Ha YUCILO, Y20l MeXHCOY 6eKMOPAMU, CKANAPHOe NpousgedeHue,
Packaaobleams eKmMop no 08yM HEeKONIUHEAPHBIM GEKMOPAM,

® 3a0a6amv NJIOCKOCMb YPABHEHUEM 8 0eKapmosol cucmeme KoOpOuHam,



peuwiamsv npocmeriuiue 3a0a4u 866e0eHUeM 6eKMOpHO20 bazuca

Hcmopuﬂ mamemamuku

Buvinycknuk nayuumcesa

ONnuUCHLIBAMb OMOENbHbIE GbLOAIOWUECS Pe3VIbMAamyl, NONYYEHHble 6 X00e
Passumus Mamemamuxy Kax HayKu,

3HAaTh NMPUMEPHI MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B CBA3U C OTEYE-
CTBEHHOW M BCEMHUPHOM UCTOPHEM;

IOHUMAaTh POJIb MaTeMaTUKU B pa3BuTUM Poccun [lpeocmasname 6xknao 6vi-
0arWUXCSL MAMEMAMUKOE 8 PA38UMUEe MAMEMAMUKU U UHbIX HAYYHBbIX 001a-
cmetl;

NOHUMANMb Poib Mamemaniuku 6 passumuu Poccuu

Memoovt mamemamuxu

Buinycknuk nayuumcsn

MIPUMEHATH U3BECTHBIE METOJIbI MPU PEIICHUU CTAHJIAPTHBIX MATEMATUUYECKHUX
3aj1ay4;

3aMe4aTh U XAPAKTEPU30BaTh MATEMATUUYECKHE 3aKOHOMEPHOCTH B OKpYKaro-
el AeUCTBUTEIbHOCTH;

MPUBOJIUTH MPUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJEC, B TOM
YUCIIE XAPAKTEPU3YIOIINX KPAacOTy M COBEPIICHCTBO OKPYXKAIOIIETO MHUpa U

IIPOU3BEICHUIN UCKYCCTBA

BblnyCKHllK nojiyuum 603MOIHCHOCHMb HAYUUMbCA

UCNOIb3068AMb OCHOBHbLE MEMOObl 0OKA3AMENbCMBA, NPOBOOUMb O0KA3AMENb-
CMBO U BLINONIHAMb ONPOBEPIAHCEHUE,

NPUMEHSMb OCHOBHbLE MEMOObl PeULeHUsL MAmeMamuyecKux 3a0ad;

HA OCHO8E MamMemMamuyeckKux 3aKOHOMEepHOCmell 8 Npupooe XapaKmepuzoeams
Kpacomy u COBEPULEHCMBO OKPYHCAIOWe20 MUpa U npou3ee0eHuti UCKyccmea,
npUMeHsmsb npocmetiuiue nPocpPammuble cCpeocmea U 1eKmpoHHO-KOMMYHUKA-

YUOHHbLE cucnembvl npu peuleHuu mamemamudecKkux 3a0ay



2. Conep:kaHue yueOHOro MaTepuaJja.

Anzebpa u nauana ananuza

[ToBrOopenue. PemieHne 3amad ¢ MCIIOIB30BAHUEM CBOMCTB YHCEN U CHUCTEM
CUMCJIEHHUS], JAEIUMOCTH, JOJIEM U 4YacTeW, NPOLIEHTOB, MOIyJieW uucels. Pemenwne
3aa4 C  MCIOJIb30BAHMEM CBOWCTB CTENEHEM W  KOPHEH, MHOTOYIEHOB,
npeoOpa3zoBaHUN MHOTOYIEHOB M IPOOHO-PAllMOHATIBHBIX BBIPAKEHUN.

Pemienue 3amay ¢ MCMONBb30BAaHUEM TPAayCHOM Mephl yria. Moaynb 4uciia u
€ro CBOMCTBA.

Pemrenne 3amaq Ha IBMOKEHUE M COBMECTHYIO Pa0OTy C ITOMOIIBIO TUHEHHBIX U
KBaJI[paTHbIX ypPaBHEHUM M HX CHUCTEM. PelieHwe 3agady C IMOMOIIBI0 YHCIOBBIX
HEPAaBEHCTB W CHUCTEM HEPaBEHCTB C OJHOM TMEPEMEHHOM, C MpPUMEHEHUEM
M300paxeHUs YUCITOBBIX MPOMEKYTKOB.

Pemenne 3agad ¢ HMCHOJBb30BAaHWEM YHCIOBBIX (PYHKIIUH M HX TpadHUKOB.

Hcnonb3oBaHue CBOWCTB M TpaUKOB JIMHEHWHBIX W KBAaJpPaTHYHbIX (DYyHKILIHIA,

0GpaTHON MPOMOPUHUOHAIBHOCTH M GyHKIHH y=+x. Ipadudeckoe pemeHne

ypaBHEHHI U HEPABEHCTB.
Tpuronomerpuueckas OKpyXHOCTb, paduannas mepa yena. CUHYC, KOCUHYC,
TaHIE€HC, KOMAaH2eHC TPOU3BOJIBHOTO yria. (OCHOBHOE TPUTOHOMETPHUUECKOE

TOXIACCTBO M CICACTBHUA M3 HCIO. 3HaueHUs TPUTOHOMCTPHUYCCKUX (I)YHKHI/Iﬁ JJIA

,—,— pan). Qopmynvl

yrmos 0, 304, 458, 604, 90, 180, 270%. (o,g,
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CHIOJMCEHUsL  MPULOHOMEMPUYECKUX @DYHKYuu, Gopmynsl npuseoenus, Gopmynvl
080IIHO20 apeyMeHma..

Hymu  QyHkmmm,  TpOMEXYTKH  3HAKOIOCTOSIHCTBA,  MOHOTOHHOCTb.
Haunbonpmee u HaumMeHblliee 3HaueHWe QyHKuu. Illepuomnyueckue QyHKIIHUH.
UeTHOCTh ¥ HEYETHOCTH PYHKIUHN. CrodicHbie hyHKYuU.

Tpuronomerpudeckne (QyHKIUU Y =cosx,y=sinx,y=1gx  @yukyus V= Cctgr,

CBolicTBa U rpadK TPUTOHOMETPUUECKHUX (DYHKLIUH.



ApKKOCHUHYC, apKCHUHYC, apKTaHI€HC 4ucia. Apkkomaueenc  yucia.
IIpocreiimine TPUTOHOMETPUUYECKUE YpPaBHEHMS. PelieHue TPUTOHOMETPUYECKUX
YPaBHEHHM.

Obpamuvie mpucoHomempuueckue @YHKYuu, ux ceoucmea u 2epagpuxu.
Pewenue npocmetiwux mpuconomempuieckux HepaseHcms.

Crenenp ¢ IEWCTBUTEIBHBIM IOKa3aTejaeM, CBOWCTBaA creneHu. [Ipocreiimue
MoKa3arejabHbIe YpaBHEHUsI U HepaBeHCTBA. [lokazarenpHas (GyHKIMS U €€ CBOMCTBa
u rpaduk.

Jlorapudm uucna, cpoiictBa norapudma. [ecstuunsiit morapubm. Yucro e.
Hamypanoneiii  nocapugm. IlpeobpazoBanue jorapu(pMUYECKHX BbIPAKEHUH.
Jlorapudgmuyeckne ypaBHEHUsI U HepaBeHCTBa. Jlorapupmuueckas (QyHKIUS U ee
CBOMCTBA U rpaduK.

CrenenHas QyHKIMS U ee cBoWcTBa U rpaduk. ppannoHanbHble ypaBHEHUS.

Memoo unmepesanos 015 peuieHusi HEPABEHCME.

lIpeobpazosanus epaguros ynkyuii: cosue 6001b KOOPOUHAMHBIX OCel,
pacmsaxceHue U colcamue, Ompax)ceHue OMHOCUMENbHO KOOPOUHAMHbBIX OCell.
I pagpuueckue memoovl pewenuss ypasnenuii u Hepagencms. Pewenue ypaenenuu u
HepaseHCcma, co0epIHcAUx nepemeHHy0 o0 3HAKOM MOOYVIIA.

Cucmembvl nOKA3amMenbHbIX, 102APUGMULECKUX U UPPAYUOHATLHBIX YPAGHEHUU.
Cucmembl noKa3amenbHbix, 102apUPMUUECKUX HEPABEHCME.

Bzaumno oopamusie pynxyuu. I paguku 63aumno obpamuuvlx hyHKyuil.

Vpaenenus, cucmemsur ypagnuenuti c napamempom.

[IpousBonnas ¢yukinuu B Touke. KacarenbHass Kk Tpaduky QyHKIUU.
['eomeTpuyeckuii 1 GU3NUECKUI CMBICT TPOU3BOAHOM. [Tpon3BOIHEIE BTIEMEHTAPHBIX
byakumii. [lpasuna ougppepenyuposanus.

Bmopas npouzeoonas, ee ceomempuyeckuil u pusuuecKui CMulCIL.

[lonsiTue o HempepblBHBIX (YHKUUAX. TOYKM SKCTpeMyMma (MakcCuMyma M
MuHUMyMa). MccrnenoBaHue 5JI€MEHTApHBIX (PYHKIMH Ha TOUYKH OJKCTPEMyMa,

HauOoJIbIIIEE M HAMMEHbIIIEE 3HAUCHHE C TMOMOIIBIO MPOU3BOAHOU. [locmpoenue



epagukos GyuKyull ¢ nomowplo npouzsooHvIX. IlIpumeneHue npousBoOHOU nNpu
peueruu 3a0au.

[TepBooOpaznas. [Ilepsoobpasnvie anemenmapHvlx  Qyuxkyut. Ilnowaos
Kkpusonunetnot mpaneyuu. Dopmyna  Heromona-Jletibnuya. Onpedenennniil
unmezpan. Beiuucnenue nnowaodeu niockux ¢ueyp u obvemos men pawjeHusi ¢
HOMOWbIO UHMe2pad.

T'eomempusn

[ToBropenue. Pemenue 3agau ¢ mpyuMEHEHUEM CBOMCTB (PUTYp Ha IJIOCKOCTH.
3amaun Ha JI0Ka3aTelbCTBO W TOCTPOCHHE KOHTpHpuMepoB. Hcmonbp3oBanue B
3a/ladax MPOCTEHIINX JIOTMYECKUX TMpaBujl. PemieHue 3agad ¢ HMCMHOIb30BaHUEM
TEOPEeM O TPEYTOJIbHUKAX, COOTHOIICHUN B MPSMOYTOJIBHBIX TPEYTroJbHUKAX, (PaKTOB,
CBSI3aHHBIX C YETHIPEXyTOJIbHHKaMU. PereHue 3amad ¢ UCMOIb30BaHWEM (HaKTOB,
CBSA3aHHBIX C OKPYXHOCTSAMHU. PemeHue 3amad Ha W3MEpPEHHS Ha IUIOCKOCTH,
BBIYUCJICHUE JJIMH W IUIomaae. Pewenue 3a0au ¢ NOMOWbBIO 6EeKMOPO8 U
KOOpOUHam.

Harnsonas crepeomerpus. Ourypsl u ux wuzoOpakeHus (KyO, mupammia,
npusma). OcHoéHble noHsmusi cmepeomempuu u ux ceoticmea. CedeHuss Kyba u
TeTpa’Ipa.

Touka, mpsiMasi W TIJIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHH H
CIIEICTBUS W3 HUX. B3auMHOE pacmojiO)KeHHWE TPSIMBIX H ITUIOCKOCTEH B
npoctpaHcTBe. llapamienbHOCTh MNPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
N300paskeHre MPOCTEHIIIMX TPOCTPAHCTBEHHBIX (PUTYP HA TIOCKOCTH.

Paccrosinust mexay purypamMu B mpoCTpaHCTBE.

VYribl B mpocTpaHcTBe. [IepneHIuKyIIpHOCTD MIPSAMBIX U TIIOCKOCTEH.

[Ipoeknus ¢urypsl Ha MWIOCKOCTh. [Ipu3HaKU MEPHIEHINKYIIPHOCTH MPSAMBIX U
IJIOCKOCTE B MpocTpaHcTBe. Teopema o Tpex NeprneHauKyIspax.

MHoOrorpaHHuKH. [Tapannenenumnen. CaoiicTBa IIPSAMOYTOJILHOTO
napamenenunena. Teopema Iludaropa B mpoctpanctBe. Ilpmsma um mupamwuia.
[IpaBuiabHas mUpaMuaa W TpaBuUiabHAs npu3Ma. [lpsMas mupamuga. DIEeMEHTHI

IIPpHU3MBbI U ITUPAMHUBI.



Tena Bpamenus: MUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBONCTBA MPSMOTO
KpPYroBOTO IMJIMHJpPA, MPSMOT0 KPyroBoro koHyca. M3o0paxeHue Ten BpalieHusl Ha
MJIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHyce, cedeHus KoHyca (napaiienvbHoe
OCHOBAHUIO U Npoxodauee uYepe3 Gepuiuny), cedeHus: YUIuHopa (napaiieibHo U
nepneHOuKyYIAPHO ocu), cewenus wiapa. Pazeepmka yununopa u konyca.

IIpocmertiwiue KomMOUHaAYUU MHO20CPAHHUKOS U Mel 8PAUeHUs MeNCOy COOOLL.
Briuncnenue 371eMeHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, TuaroHaiu, yIjbl).

[liomaap MOBEPXHOCTU MPABWIBHOM MUPAaMKUIbI U IpsIMOU Iipu3mbl. [Linomans
MTOBEPXHOCTH MPSIMOr0 KPyroBOIO LIMJIMHAPA, PSMOrO KPyroBOro KOHyca U mapa.

[Tonarue 06 obbeme. OObeM NUpaMUALI U KOHYCA, MPU3MbI U IWIHHAPA.
O6beM mapa.

lloooonvie mena 6 npocmpancmee. (COOTHOUIICHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEJ.

Jeudxcenusi 6 npocmpancmee: NApPAIeNbHblL  NEPEeHOC,  YEHMPAIbHAS
cUMMempus, CUMMempus OMHOCUMENbHO Hlockocmu, nosopom. Ceoticmea
osudiceruil. [lpumenernue osudicenuti npu peuenuu 3a0ay.

Bekropsl u koopauHatel B mpocTpaHcTBe. CymMma BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YHCIO, Yroid MExay Bekropamu. KosjmHeapHble W KOMIUIaHApHBIC
BEKTOpPbL. CkanspHoe npouszeedenue 8ekmopos. Teopema o pasnodxcenuu 8eKmopa no
mpem  HekomniawapHulM eekmopam. CranapHoe npouzgedeHue 6eKmopos 8
Koopounamax. Ilpumenenue 6exmopoé npu pewleHuu 3a0ay HA HAXOXHCOEHUe
paccmosnutl, O1uH, naouadel U 00bemos.

Vpaenuenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 8 npocmpancmeae.
Dopmyna 018 8bIYUCTEHUS. PACCNOSHUS MENCOY MOYKAMU 8 NPOCMPAHCIEe.

Bepoamnocms u cmamucmuxa. Paboma c oannvimu

[Toropenue. Pemienune 3agay Ha TaOIU4YHOE W TpadUUECKOe MPE/ICTABICHUE
JMaHHBIX. Vcronb30BaHME CBOWCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIIETO M HAUMEHBIIIETO 3HAYCHUs, pa3Maxa, ducnepcuu. Pewenue 3adau na

onpe()eﬂeﬁue yacmombsl U 6epoAaAnitHocmu coovimuiti. Boruucnenue 6ep0ﬂmﬂocmezl 6



ONbIMAX C PABHOBO3ZMONCHLIMU INEMEHMAapubiMu  ucxooamu. Pewenue 3adau c
npumeHnenuem Komounamopuxu. Pewenue 3adau na eviuucienue eeposmuocmell
HEe3aBUCUMbBIX COObLIMULL, NPUMEHEHUe GOPMYIIbl Cl0dCeHUs: deposmHocmell. Pewenue
3a0au ¢ npumeHeHuem ouazpamm OJiiepa, oOepesa BeposimHOCmel, @Oopm)Iibl
bepnynnu.

Ycnoenaa eeposmuocms. Ilpasuno ymnooxcenus eeposmuocmeu. Dopmyna
NOJHOU 8EPOSIMHOCTIU.

Huckpemnvie cnyuaiinvle eenruuunvl U - pacnpedeinenus. Heszasucumvie
cryyaunsle genuyuHvl. Pacnpeodenenue cymmvl u  npoussedeHus He3A8UCUMbBIX
CIYYAUHBIX BETUUUH.

Mamemamuueckoe  oxcuoanue U Oucnepcusi  CIYYAUHOU  BETUUUHDI.
Mamemamuueckoe  oxcuoanue U  OUCHEPCUsl CYMMbL  CIAVYAUHBIX — BETUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpedenenue u e2o c8olicmaa.

Henpepuisnvie cayuaiinvie genuuunsl. [lonamue o niomHocmu 8eposmHOCmU.
Pasnomepnoe pacnpeoenenue.

lloxazamenvHoe pacnpedenenue, e2o napamempeoi.

llonsmue o HopmanvbHOoM pacnpedenenuu. Ilapamempovl  HOpMATLHOZO
pacnpeoenenus. Ilpumepwvl cayuatiHblX GeIUHUH, NOOYUHEHHBIX HOPMATIbHOMY 3AKOHY
(nozcpewtHocmv usmepeHutl, pocm 4YeloBexad,).

Hepasencmeo UYebwviuesa. Teopema bepuynnu. 3akon oOonvuiux uucei.
Buvibopounwiii memoo usmepenusi eeposimuocmeii. Ponv 3axona oOonvuiux uucen 8
Hayke, npupooe u obujecmae.

Kosapuayuss o0syx cayuatinvix  eenuuun. Ilonamue o koapguyuenme
koppenayuu. CoemecmHvle HAOMOOEHU O08YX CHYYAUHLIX GeauduH. BwvlOopouHblll

KO2¢hhuyuenm Koppenayuu.



3. TemaTnueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaCOB HA

U3Y4YeHHUE KAXKI0U TeMbI

Pasznen 10 knace | 11 kaacc
Inemenmol meopuu MHOHCECME U MAMEMAMUYECKOU 102UKU

[Tonarue mHOxkecTBa. OOBEAMHEHHWE W TIEpPECEUCHUE 2 |
MHOXXECTB.

DJeMeHTHI anreOpbl TOTUKH | |

Yucna u evipasicenusn

PanmoHanbHbie M MPPALIMOHAIBHBIE BBIPAKECHUS 4 6

TpUroHOMETpHUYECKUE BHIPAKECHUS 11

Jlorapudmudeckre BhIpasKeHUS 6

Ypasnenua u nepasencmea

PanmonanbpHbie W UppalMOHAIIBHBIE YpPaBHEHUS U 4
HEPABEHCTBA.

TpuronoMerpuueckue ypaBHEHHUS] 1 HEPABEHCTBA 6 2

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 3 2

Jlorapudmudeckre ypaBHEHUS U HEPABEHCTBA 5 1

Peuienue HepaBEeHCTB METOJIOM MHTEPBAJIOB 3 |

Pemenue 3a1a4 Ha ABMKEHUE U COBMECTHYIO paboTy 2 |

Dynkyuu

[Tonsitue pynkuuu. CBoKicTBa PyHKIIMH. 6 7

DneMeHTapHbIe PYHKIIUN 2

Tpuronomerpuueckue (QyHKIHH 10 2

[lokazarenpHas u jorapupmuyeckas QpyHKIHHA 2

Crenennas GpyHKIUS

Pemenue 3aa4 ¢ UCNOJIb30BAHUEM YMCIIOBBIX (DYHKUIUN 2 2
U uX rpadukoB.

Inemenmvl MamemMamuyecKko20 aHalu3a

[TpousBoaHas, Texuuka 1udhepeHInpoBaHus 15

[IpousBonHas B UccleA0BaHUH (PYHKIIHH 10

[TepBooOpa3znast. [IpaBuna HaX0XACHUS IEPBOOOPA3HBIX 5

[lepBooOpa3Has B (opmynax BBIYKCICHUS IUIOMIAEH 7




¢buryp u 00beMOB TeJ BpaIICHHSI

[IpumeHenue por3BOAHOM IIPU PELLICHUH 3a/1a4. 9

Cmamucmuka u meopusn eepwlmuocmezi, JlocuKa u Komﬁuuamopuka

IlonsATHE O BEpOATHOCTH 2

Brruucnenue uncia BApHUAHTOB 1

CymMa 1 nipou3BeicHUuE COObITUI

[TonsiTue 0 cTaTucTuke 2
Pemenue 3anau |
I'eomempusn

OcCHOBHBIE TE€OMETPUUYECKUE TTOHITHS U (PaKThI 5 5
[TapamienbHOCTh B TPOCTPAHCTBE 10
[leprieHIUKYASIPHOCTD B POCTPAHCTBE 11

[TonsiTMe MHOTOrpaHHKKA 11

[1momany NoBEPXHOCTEN MHOTOTPAHHUKA 8 3
O0beM MHOTOTpaHHUKA 9
IlonsATHE TE BpaleHus 5
[1nomaayu NOBEPXHOCTEN TEIl BPALLICHHS 8
OObembl TeN BpallleHus 8

Bexmopul u koopounamot 6 npocmpancmee

[lonsiTne BekTOpa B MPOCTPAHCTBE, JEUCTBUS C 3 2
BEKTOpaMHU

Koopaunate! BekTopa 3 2

Merton KOOpJIMHAT B pELICHUN 3a]1a4 2

Hcmopu;l mamemamuKu

Hctopust maremaruku 2
Bcero: 136 132
280
Peanuzanus BOCHUTATEILHOTO  TMOTEHIMANla  YpOKa  MamemMamuKu

IIPEATIONAraeT CIEeAyIOIIee:
MPUBJICYCHUE BHUMAHMS O0y4aroOIUXCs K IIEHHOCTHOMY acleKTy H3y4aeMbIX

Ha YpOKax HBJ'IGHI/Iﬁ, TAKUX KaK IAaTPUOTU3M OPTraHHU3alusg UX pa6OTBI C HOquaeMOﬁ



Ha YpOKE€ COIMAJIbHO 3HAYMMON HMH(OpManuen, HampuMep MO TeMaM «JIEeMEHTHI
TEOPUU MHOXKECTB M MareMaTuyeckol Jorukm», «CraTUCTMKa M Teopus
BEPOATHOCTEW» , MHUIIMMPOBAHUE €€ OOCYKJIEHHUS, BbICKA3bIBAHUS OOy4arOUUMUCS
CBOET0 MHEHUS 10 €€ MOBO/Y, BBIPAOOTKH CBOETO K HEMl OTHOILIECHHUS;

UCIIOJIb30BaHNE BOCIIMTATeIbHBIX BO3MOXKHOCTeH cofiep>KaHusi yueOHOro
npeAMeTa 4Yepe3 JleMOHCTpalMi0 OO0ydarolMMcsi TpPUMEpPOB  OTBETCTBEHHOIO,
rpaXk/IaHCKOTO TOBe/IeHus1, TIPOsIB/IEHUsI Ue/IoBeKOJI00us U oOpocep1euHOCTH, uepes
nofil00p COOTBETCTBYIOLUX TEKCTOB [jis UTeHWs, 3aJjau JJIsi pelleHus, poOJeMHbIX
cuTyauuit s oOCyxJeHusl B Kiacce; HaripuMmep: B TeMax «@DyHKIUMW», 3a/jaud Ha
NIOCTPOeHWe rpajuKa peasbHbIX 3aBUCMMOCTEM WM TPOLIECCOB M0 UX
XapaKTepUCTUKaM

IPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (PopM paldoThl ¢ 00y4YarOIIMMMCS:
UHTEIUICKTYalbHbIX ~ WUIP,  CTUMYJIHUPYIOIIUMX  IIO3HABAaTEeJIbHYI0  MOTHBAIUIO
00y4Jaromuxcsi; IUCKyCCHI, KOTOpbIE 1at0T 00yUYaroIIMMCs BO3MOKHOCTh IPUOOpECTH
OTBIT BEICHUSI KOHCTPYKTUBHOIO JMAJIOTa; FPYyNIOBOM pabOThl MM paboThl B mapax,
KOTOpBIE ydYaT OO0yuarouxcss KOMaHAHOW paboTe W B3auMOJ€HCTBUIO C JAPYTUMU
00yJaroIUMUCS; HampuMep: B TeMax «/Ipobu», «[IpoiieHThbI»

BK/IFOUEHHe B YPOK HWIPOBBIX IIPOLeAYpP, KOTOpble IOMOraroT TOAJep>KaTh
MOTHBaLMI0 O00yuarol[uXcsi K TIOJy4eHWI0 3HaHWM, Hala)KWBaHWIO TMO3WTHUBHBIX
MEX/IUYHOCTHBIX  OTHOLIEHWM B  KJjacce,  [OMOralOT  YCTaHOBJIEHUIO
nobpoykenatenbHON atMocdepbl BO BpeMsi YPOKa; HalpyMep: B TeMaxX CBsi3aHHbBIX C
M3yueHueM UCTOPUU MaTeMaTHKUY;

WHULMUPOBAHUE W TOIJEP)KKA  HUCCIENOBATeNIbCKOM  JEeSATEIbHOCTH
OoOyJarommxcsi B paMKax peanu3aliil WM WHAMBUAYAJIbHBIX U TPYIIOBBIX
UCCIIEZIOBATENIbCKUX MPOEKTOB, YTO JACT OOy4YaromUMCS BO3MOXXHOCTh IPUOOpECTH
HaBbIK  CaMOCTOSITEJIbHOTO  pEIIEHHs  TEOPETUYECKOM  MpOoOJeMBbl,  HaBbIK
reHepupoBaHUsl M OQOpPMIIEHUS COOCTBEHHBIX WJEH, HaBBIK YBaXUTEIHHOTO
OTHOLICHUSI K YYyKUM HAesM, 0QOpMIIEHHBIM B paboTax APYyrHX HCCIeqoBaTesneH,
HaBbIK MYOJMYHOrO BBICTYIUIGHHS T€pel aylAuTOpuel, apryMEHTUPOBaHUS U

OTCTaMBaHUS CBOCH TOYKU 3pCHHA.



