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PaGouass mporpamma 10 MaTeMaThke pa3paboTaHa Ha OCHOBE MPOTPAMMBbI
«Maremaruka» 5-11 ximaccsl, coctaButenb A.I'. Mep3nsik, COOTBETCTBYIOLIEH
TpeboBaHmsIM  (pemepanbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa
OCHOBHOTO 0011eT0 00pasoBanus, «Benrtana-I'pad», 2017.



1. lTosicHuTEIBHASA 3aIMCKA

1.1. PaGouast mporpamma 1o ajnredpe pazpadboTraHa B COOTBETCTBUH C y4eOHBIM TutanoM [ BOY
kol Ne575 TIpumopckoro paiiona Cankt-IlerepOypra Ha OcCHOBE (eIepaTbHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJaPTa OCHOBHOTO 00111er0 00pa3oBaHusl.

PabGowas mporpamma mo anreOpe mpenHazHaueHa s ydamuxces /-9 KiaccoB
00pa30BaTeNbHOTO YUPEKACHUS U COCTABIICHA HA OCHOBE:

- nporpammbl «Maremaruka» 5-11 kiaccel, cocraButrens A.I'. Mep3isik, COOTBETCTBYIOLIEH
TpeOoBaHUsIM (eepabHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJApTa OCHOBHOTO OOILEro
obpazoBanusi, MockBa, «Benrtana-I'pad», 2017.

1.2. VueOnblii mpeamer «AnreOpa» sBISETCS O0S3aTENbHBIM JUIsI U3YYCHUS HA YpPOBHE
OCHOBHOTO 00111ero 00pa30BaHUs U BXOJUT B MpeIMETHYI0 00jacTh yueOHoro ruiana «MaTtemaruka u
UHPOPMATHKAY.

[Iporpamma paccuntana Ha 340 yacos:

- 7 xnacc — 102 gaca (3 yaca B Hezento, 34 yueOHbIC HECIH);
- 8 kimacc — 102 gaca (3 gyaca B Heaemo, 34 yueOHbIC HEICIH ),
- 9 kiacc — 136 yacos (4 vaca B Henelto, 34 y4eOHbIC HE/ICNN ),

1.3. Pabouas mporpamma coxpaHseT aBTOPCKYIO KOHIIEMIHI0. B Hell mpucyTrcTBYIOT Bce
pa3aesnsl U TEMBI.

1.4. Pabouas mporpamMma IO MaTe€MaTHKE COCTaBJICHA C YYETOM CIEAYIOIUX Y4eOHBIX
ocoouii:

1. AnreOpa: 7 kiacc: y4eOHUK JUIsl ydaruxcs o0nieoopazoBarenbHbIX yupexaeHuit / A. I'. Mepamsk,
B. b. Tlononckuii, M. C. fIxkup. — M. : Benrtana-I'pad.
2. Anrebpa: 8 kimacc: yuyeOHHK IS ydauuxcs oOiieo0pa3oBareibHbIX yupexaenuit / A. I'. Mep3isik,
B. b. Tlononckuii, M. C. SIxup. — M. : Benrtana-I'pad.
3. Anrebpa: 9 kiacc: yueOHUK AJisl ydamuxcsi 001eo0pa3oBaTenbHbIX yupexaenuii / A. I'. Mepamsk,
B. b. Tlononckuii, M. C. SIxkup. — M. : Benrtana-I'pad.

1.5. Tekymuii KOHTPOJIb U MPOMEKYTOUHAS ATTECTAIUS MO0 Y4eOHOMY MPEAMETY IPOBOASTCS B
cootBercTBUU ¢ «llomokeHneM o Qopmax, TEPHOIUIHOCTH, TMOPSAKE TEKYIIEr0 KOHTPOIIS
YCIIEBAaeMOCTH M POMEKYTOYHON aTTECTAIlUU YyUAIIUXCS.

1.6. [Tnaampyemblie pe3yabTaThl

IIpenmeTHble pe3yabTaThI
- OCO3HAHHE 3HAYCHUSI MATEMATHKH IS TOBCETHEBHOM JKU3HU YEIIOBEKA;

- IPEJICTaBICHUE O MAaTEeMAaTUYECKON HayKe Kak cdepe MaTeMaTHuecKoil MesTeNbHOCTH, 00 dTamax eé
pa3BUTHS, O €€ 3HAYUMOCTH JJIsI PA3BUTHS [TUBUITH3AIINH;

- pa3BUTHE yMEHUU pPabOTaTh C y4EOHBIM MATEeMATUYECKUM TEKCTOM (aHAJIM3HPOBATh, U3BIECKAThH
HEOOXOoaMMYyI0 WH(GOpPMAIMI0), TOYHO W TPAMOTHO BBIpAXAaTh CBOM MBICIIH C MPUMEHEHHEM
MaTEeMaTHYeCKON TEPMUHOIOTMHM ¥  CHMBOJHKH, TPOBOJUTH KiIAacCH(UKAIMM, JIOTHUYECKHE
00OCHOBAHHS;

- BlIaJiecHHe 0a30BBIM MOHITHITHBIM ammapaToM MO OCHOBHBIM pa3jielaM COACpKaHMUS;

- CHCTEMaTHUYECKHE 3HAHUS O (PYHKIUSIX U UX CBOWCTBAX;

- TMPaKTUYECKH 3HAUYMMbIE MaTeMaTHYeCKHEe YMEHHS M HaBBIKM, UX MPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U HEMaTEeMAaTHIECKHX 3a/1a4, TIPEIOoIararoiiee YMEHHS:

* BBITIOJIHAThH BBIUYUCIICHHS C JCHCTBUTEILHBIMU YHCIIAMU;

* pemiaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHI W HEPABCHCTB;

* pemiath TEKCTOBBIC 3aMaud apUPMETHUYECKHM CIIOCOOOM, C TIOMOIIBIO COCTaBJICHHS U PEIICHUs
YpaBHEHUM, CUCTEM YPAaBHEHHI U HEPABEHCTB;

* HCIIOJIb30BAaTh ANreOpandeckuil sI3bIK ISl OMUCAHMS MPEIMETOB OKPYXKAIOIIETO MHpa M CO3JaHHS
COOTBETCTBYIOIINX MAaTEeMAaTHICCKUX MOJICIICH;

MPOBOANTh MPAKTHYECKHE pPACUYETHI: BBIYUCICHUS C TMPOLIEHTAMHU, BBIYHCIEHUS C YHCIOBBIMU
MOCJICI0BATEIbHOCTSAMH, BRIYHCIICHUS CTATUCTHYECKUX XapaKTEPUCTHK, BBITOJIHEHUE TPUOIMKEHHBIX
BBIYHCIICHUI;

* BBITIOJIHATB TOXKJCCTBCHHBIE MIPe00Opa30BaHUs PAIlMOHALHBIX BBIPAKCHHIA,

* BBITIOJIHATH OTEPAIUU HaJl MHOXKECTBAMHU;



* FCCIIeIOBaTh (DYHKIIMHU M CTPOUTH UX TpaduKH;
* YUTATh U UCIOJIB30BATh HH(POPMAIINIO, TPEICTABICHHYIO B BUJIE TaOJIUIIbI, AUArpaMMBbl (CTOJIOUATON
WJITH KPYTOBOW );
* pemaTh MpocTeile KOMOMHATOPHBIE 3a1a4u.

MeTanpeamMeTHblie pe3yabTaThl
- YMEHHUE CaMOCTOSITEIBHO OMPEIEIATh eI CBOETr0 00yueHHsI, CTaBUTh U (POPMYIMPOBATH AT ce0st
HOBBIC 3a/1aud B y4€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH 1M03HABATEIHHOMN 1EATEILHOCTH;
- YMEHHE COOTHOCHUTHb CBOU JEHCTBHS C IUIAHUPYEMBIMH pe€3yJbTaTaMHU, OCYUIECTBISATH KOHTPOJIb
CBOCH JIeATENILHOCTH B MPOIECcCe TOCTHMIKEHUS Pe3ysbTaTa, ONpeelsiTh CIoCOObl JeCTBUI B paMKax
NPEUIOKEHHBIX yCIOBUI W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUSL B COOTBETCTBHUH C
V3MEHSIOLIEHCS CUTYallue;
- yMEHMEe OmpelneisTh MOHATUSA, CO3/laBaTh  00O0OIIEHUs, YyCTaHABIMBAThb  AHAJIOTHUH,
KJIacCU(UIIUPOBATh, CAMOCTOSTENIFHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(UKAIIH;
- YMEHHME YCTAHABJIMBATh IPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYXIECHUE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUM) U JIEJIaTh BBIBOIBL;
- pa3BUTHE KOMIETEHTHOCTH B OO0JIACTH HUCHOJb30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA;
- MepBOHAYAJIbHBIE MPECTABICHUS 00 UIEIX U O METOJaX MAaTEMATHKHU Kak 00 YHUBEPCAITLHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJAEINPOBAHHUS SBJIEHUHN U MPOLIECCOB;
- yYMEHHE BHJIETh MAaTEeMaTHYECKyI0 3aJadyy B KOHTEKCTe NPOOJIIEMHOM CUTyallud B JPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEeH KU3HU;
- yYMEHHE HaxOIuTh B Pa3IUYHBIX HCTOYHUKAX HHPOPMAIMIO, HEOOXOAUMYIO HJsi peUIeHUS
MaTeMaTHYECKUX 3aJad, U NPEACTaBIATh €€ B MOHATHOW (opMe, MPUHUMATH PEIICHUE B YCIOBHAX
HEMOJHOW WM U30BITOYHON, TOYHON MIJIM BEPOSITHOCTHON MH(POpMAIIH;
- YMEHHUE MOHMMATh W MCIOJH30BaTh MAaTEMaTHUECKUE CPEICTBA HArSIMHOCTU (rpaduKu, TaOIHIIb,
CXEMBI U JIp.) AJIs WLTIOCTPALMK, UHTEPIIPETAlUU, apTyMEHTAIUH;
- YMEHHE BBIIBUTaTh THIIOTE3bI IIPH PEIICHUH 33]]a9H, IOHUMATh HEOOXOIMMOCTh UX ITPOBEPKH;
- HIOHUMaHUE CYIIHOCTH JITOPUTMHYECKUX MPEANHCAHUN U YMEHHE ACHCTBOBATh B COOTBETCTBUU C
IPEJJI0KEHHBIM aITOPUTMOM.

JIn4YHOCTHBIE pe3yJIbTAThI
- BOCIHMTAHHWE POCCUMCKOW TpakJaHCKOM HIEHTUYHOCTU: NATpUOTH3Ma, yBakeHUs K OTeuecTBy,
OCO3HAaHHE BKJIaZ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HayKH;
- OTBETCTBEHHOE OTHOIIEHHE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH 0OYYAIOIIUXCS K CaMOPa3BUTHIO
U caM00Opa30BaHMIO HA OCHOBE MOTHUBAIMH K 00yYEHHIO U TO3HAHUIO;
- OCO3HAHHBIN BBHIOODP U MOCTPOECHUE JalbHENIIeH HHANBUIYAIbHOM TpaeKToOpun 00pa3oBaHus Ha Oase
OPUEHTHPOBKM B Mupe mpodeccuil U NpoPecCHOHANbHBIX IMPEINOYTEHUH C Y4ETOM YCTOMYMBBIX
M03HABATEJIbHBIX HHTEPECOB, a TAKKE Ha OCHOBE (DOPMHUPOBAHUS YBAXKUTEIHHOIO OTHOILIEHUS K
TPYAY, Pa3BUTHE OIBITA yUACTUS B COLUAIBHO 3HAYMMOM TPYAE;
- YMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3ybTaT yueOHOW U MaTEMAaTUYECKOM 1eATENbHOCTH;
- KPUTUYHOCTh MBILIUICHHS, UHUIIMATHBA, HAXOAUYMBOCTh, aKTUBHOCTh MPU PEUIEHUU MaTeMaTHYECKUX
3a/1a4.

2. TemaTu4yeckoe NJIaHUPOBAHUE

KoJsmm4ecTBo 4yacoB B ToM unciie
IIpaktuyec | Konrpon
Pa3nesnl, TeMbl Tpumepnas, Pabouas e, b
aBTOpCKast naboparop HbIC
nporpaMma
nporpaMma HbIC paboThI
paboThI
7 kaace 105 102 6 2
1. JIuHeliHOe ypaBHEHHUE C OAHON NIEPEMEHHOU 13 1
2. Lenbie BoIpaKeHUS 50 3 1
3. OyHKIHUN 12 1




n Cuctempl JMHEHHBIX YpaBHEHHUH C IBYMS 16 1
HepeMEHHBIMHU

5 [loBropenne u cucremMaTu3alys Y4eOHOTO 11 1
Marepuana

8 kiace 105 102 5 2

1. PanmonanpHble BRIpa)KEHUS 42 2 1

2. Ksanpatssle kopHH. JlelicTBUTENBHBIE YHCTa 23 1

3. KBanpaTHble ypaBHEHUS 24 2

n [ToBTOpeHne ® cucremMaru3anus y4eOHOTO 13 1
MaTepHuaa

9 KJ1acc 105 136 4 2

1. Hepapencra 27 1

2. KBanpatnunas QyHKIus 39 1 1

3. OneMeHThl IPUKIaJHOW MaTEMaTUKU 27 1

4, YucioBble MOCIEA0BATEILHOCTHA 24 1

5 [loBropenne u cucremMaTu3alus Y4eOHOTO 19 1
Marepuana

3. Coaep:xanue mporpaMmbl y4e0HOr0 nmpeaMera

7 kaace
(102 yaca)

Tema 1. Jluneiinoe ypasnenue ¢ 00nou nepemennoi (13 uacos)
VYpaBHeHue ¢ ogHoil nepemeHHo. Kopenb ypaBHeHus. PaBHocuibHbIE ypaBHEeHHUs. CBOMCTBA
YpaBHEHUH C OJHON NEPEMEHHON. Y PaBHEHHE KaK MaTEMATUYECKAsI MOJENb PEAIbHOM CUTYaIIMH.

Tema 2. I]envie évipancenusn (50 uacoe)

ToxxaecTBeHHO paBHBbIE BbIpakeHHs. ToxaecTBa. CTENeHb C HATypalbHBIM ITOKA3aTEIICM.
CBoiicTBa CTENMEHW C HATypalbHBIM MoKasareneM. OpHowieHbl. Muorowiensl. CroxeHue wu
BBIYUTAHHE MHOTOUWICHOB. YMHOXEHHE OJHOWIEHA HAa MHOTOWICH. YMHOXXEHHE MHOrOYIeHa Ha
MHOTOWIEH. Pa3jiokeHne MHOTOYICHOB HAa MHOXKUTEH. BhIHECEHHe 00MIEr0 MHOXHTEIS 32 CKOOKH.
Meton rpynmnupoBku. [IpousBeseHHe pa3HOCTH W CYMMBI BYX BbIpaKeHHil. Pa3HOCTh KBajpaToB
JBYX BbIpakeHui. KBampaT CyMMBI U KBaJpaT pa3HOCTH JBYX BbipakeHuil. CymMMa ¥ pa3HOCTh KyOOB
JBYX BBIPaKECHUH.

Tema 3. @ynkyuu (12 uacos)

OyHKIMOHANbHBIE 3aBUCUMOCTH MeXIy BenunuuHamu. [lonstue ¢yHkiuu. DyHkius kax
MaTeMaTHuYecKasi MoJIellb peajabHoro npoiecca. O0xacTp onpeneneHus U 00JIacTh 3HaY€HUS QYHKIUH.
CnocoObl  3amanust  Qynkumu. I'padux  Qynkumu.  JluneitHas  QyHkuwmsa,  oOparHas
IPONOPLUOHAIBHOCTb.

Tema 4. Cucmempsl 1uneinslx ypasnenuii ¢ 06yma nepemennvimu (16 uacos)

VYpaBHeHue ¢ OByMs nepeMeHHbIMH. ['paduk ypaBHEHUS ¢ ABYMs NepeMeHHbIMH. JIuHelHoe
ypaBHEHHE C JIByMsI NEepeMEeHHbIMH M ero rpadux. CuUcTeMbl ypaBHEHUH C JBYMs NE€pPEMEHHBIMHU.
['padmyeckuii Meton pelieHHus CUCTEMbl ypaBHEHHUH C JIByMs IepeMeHHbIMH. PemeHue cucrem
YPaBHEHHUH METOAOM IOACTAaHOBKH M ciokeHMs. Cucrtema ABYX YpaBHEHHH C ABYMs IEpEMEHHBIMU
KaK MOJIENIb pE€aJbHOU CUTYaIINH.

Tema 5. IToemopenue u cucmemamusayus yueonozo mamepuana (11 uacos)



8 kiaacc
(102 gaca)

Tema 1. Payuonansuete sviparcenusn (42 uaca)

Panmonaneubie BoipaxkeHus. ParonanbHast 1po6s. OCHOBHOE CBOMCTBO pallMOHATILHON JPOOH.
CrnosxeHue, BEIYUTAHUE, YMHOKCHHUE U JISICHUE PaIlOHATBHBIX JpoOeii. Bo3BeaeHue parnpmoHaibHON
npobu B creneHb. ToXIAECTBEHHbIE MPeoOpa3OBaHUs PALMOHAIBHBIX BbIpakeHUIl. PaBHOCHIIbHBIE
ypaBHeHud. PanmonansHeie ypaBHeHus. CTereHb C 1eJIbIM IoKa3aTeneM U €€ cBoiicTBa. DyHKIuUS y =

k
_uee rpaduxk.

Tema 2. Keaopammuwie kopnu. /leiicmeumenvnote uucna (23 uaca)

dyuxius y = kx?2, ee rpaduk, coiictsa. [Toctpoenue rpapuka pyukiuu y = kx?. KagpaTHblii
KOpeHb. Apu(dMeTHUecKuil KBaapaTHBIM KOpPeHb. MHOXKECTBO M ero aneMeHThl. CrocoObl 3aJaHus
MHOkecTB. PaBHble MHOecTBa. [lycTtoe MHOXkecTBO. [logMuOkecTBO. Onepaluu HaJlT MHOKECTBaMH.
Nnmroctpanuss COOTHOUMIEHUM MEXKIYy MHOXKECTBAMHM C IMOMOIIBK Juarpamm OJinepa. MHoxkecTBa
HATypaJbHbIX, IEJIbIX, PAIIMOHATIBHBIX YhCes. ParoHaapHOe YKCiIo Kak Apodb Buaa m/n , rae m €Z, n
€ N, u kak OeckoHe4Has MEepHOAMYECKas AecsThudHas npoOb. [IpeacraBinenue 00 MpparOHAIHEHOM
yucie. MHOXKECTBO JEWCTBUTENbHBIX 4Yucell. lIpencraBineHue AEHCTBUTENBHOIO YHCIA B BUIE
OCCKOHEYHOW HETEePUOANYCCKON JecATUYHON npobOu. CpaBHEHHE JEHCTBUTEIbHBIX uucen. CBs3b
mexay MHoxkectBamu N,Z, Q, R. CoiicTBa apupMeTHUECKOro KBaJpaTHOTO KOpHsA. TOXIeCTBEHHBIE
TIpeo6pa30BaHys BEIPAKEHUH, COEPKAIINX apiu(MeTHIeCKHe KBapaTHble KopHH. DyHKIMS ¥y = VX 1
e€ rpadux.

Tema 3. Keaopammnwie ypasnenusn (24 uaca)

KBanpathsle ypaBHEeHUs. Pelienne HEMOIHBIX KBaAPAaTHBIX ypaBHEHM. PopMyiia KOpHEH

KBaJpaTHOro ypaBHeHus. Teopema Bumera. KsagparHelii TpexuieH. PemieHue ypaBHEHHI,
CBOJALLUXCS

K KBaJpaTHbIM ypaBHEHUSAM. PalloHanbHblE YpaBHEHHMs KaK MaTeMaTHUYECKUEe MOJENU
pEAIbHBIX CUTYyallUN.

Tema 4. Iloemopenue u cucmemamusayusn yueonozo mamepuana (13 uacog)

9 kJacc
(136 yacos)

Tema 1. Hepasencmea (27 uacog)

UucnoBble HepaBeHCTBA U UX cBoicTBa. CII0O)KEHME M YMHOXKEHHE YMCIIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHUsd BblpaxkeHUs. HepaBeHCTBO ¢ OJHOM INepeMEHHOW. PaBHOCHIIBHBIE
HepaBeHCTBA. UMCIIOBBIE MPOMEXYTKHM. JIMHEHHBIE W KBaJgpATHYHBIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMbI HEPABEHCTB C OJJHOW NEPEMEHHOM.

Tema 2. Keaopamuunasn ¢pynxyusn (39 uacos)

OyHKIIMOHAIBHBIE 3aBHCUMOCTH MEXKAy BenndnHamu. [lonstre ¢yHkmun. DyHKIUS Kak
MaTeMaTHuecKasi MOJIellb peajbHoro npoiecca. O6aacTe onpeneneHus u 001acTh 3HaYeHUS (PYHKIHH.
CnocoOwl 3amanus ¢yakuuu. I'padux ¢yakmuu. [loctpoenune rpadukoB (QyHKIMHA € HOMOIIBbIO
npeoOpazoBanuil puryp. Hynmu ¢ynkuuu. [IpomexxyTku 3HakomocTossHCTBa (GyHKIMU. [IpoMexyTku
Bo3pacTanus U yobiBaHus Gpynkuuu. Oynknus y = ax? + bx + ¢, ee rpaduxk, coiicTsa.

Tema 3. Dnemenmot npukiaonoi mamemamuxu (27 uacoe)

Matemaruueckoe MozenupoBanue. [IporeHTHBIE pacuérbl. DopMylia CIIOXKHBIX IMPOICHTOB.
[TpubnmkEéHHbIE BBIYUCIEHUS. AOCONIOTHAsE U OTHOCUTENbHAs MOTpemHOCTH. OCHOBHBIE MpaBUiIa
KOMOMHaTOpukd. Yactora W BEpOSATHOCTH ciydailHOro coObiTus. Kitaccuueckoe ompesenenue
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BeposTHOCTH. HauanpHbIe cBeZieHUs 0 cTaTuCTHKE. [IpencTaBienne NaHHBIX B BUJIE TAOJINII, KPYTOBBIX
U CcTonmOuaTeix auarpamm, rpadukoB. CTaTHUCTUYECKHE XAPAKTEPUCTUKA COBOKYIMHOCTH JAHHBIX:
CpenHee 3HAUYCHHE, MOJIa, pa3Max, MeIiaHa BHIOOPKH.

Tema 4. Yucnoswvie nocnedosamensvnocmu (24 uaca)

[Tonatue uyucnoBoi mocienoBaTenbHOCTH. KoHeuHble M OECKOHEYHBIE MOCIEI0BATEILHOCTH.
CrniocoOblI 3a1aHus OCeA0BaTeNbHOCTU. ApudMeTndeckas 1 reoMeTpuueckast nporpeccuu. CBoicTBa
YJICHOB apu()hMETHUECKON U TeOMETpHUECKOr mporpeccuii. Dopmyiibl 00IIero wieHa apupMeTHIecKoi
U reoMmerpuueckod mporpeccuil. @DopMmyibl CyMMbl N TEPBBIX YJICHOB apUPMETHYECKON U
reomMeTpuueckoi mporpeccuii. CyMMa 6€CKOHEYHOM T€OMETPHUCCKOM MPOrpeccrH, y KoTopoi |q| < 1.
[IpencraBienne 6€CKOHEYHON EPUOTUUECKON JECATUIHOM IpoOu B BUI€ OOBIKHOBEHHOM IpoOH.

Tema 5. Ilosmopenue u cucmemamu3zayus yueonozo mamepuana (19 uacoe)
4. Kputepuu onleHUBaHNUS YYAUIUXCSI 0 MaTeMaTHKe

OneHka JOCTHXKEHHMS NPEIMETHBIX pE3yJIbTaTOB BEAETCS Kak B XOAE TEKYyLIEro U
MPOMEXKYTOUHOTO OIEHUBAaHUS, TaK M B XOJE BBIIOJIHEHUS HUTOTOBBIX IPOBEPOUHBIX paboT.
Pe3ynbrarhl HAaKOIJIEHHOM OLICHKH, ITOJIY4EeHHOW B XOJ€ TEKYIIETO U IIPOMEKYTOYHOI'O OLICHHWBAHMS,
bukcupyrores B popme nmoprdenst JOCTHKEHUN U YIUTHIBAIOTCA MIPH OMPEICTICHUH UTOTOBOM OIICHKH.

Xapakrepuctuka nu(poBoil OTMETKH:

ITucbMeHHbIE PadOTHI:

OtmeTKa «5» CTaBUTCS B CIEAYIOIIEM Cllydae:

- paboTa BBINOJIHEHA MOJIHOCTHIO;

- BJIOTUYECKUX PACCYKICHHSIX 1 000OCHOBAaHHMH PEUICHHUsS HET MPOOEIOB U OMIHOOK;

- B pCIIEHUU HET MAaTEeMaTHYECKUX OUIMOOK (BO3MOXKHA OJJHA HETOYHOCTH, OMHCKA, HE SBISIOLIASICS
CJIEICTBUEM HE3HAHUS WM HEIIOHUMaHUS MaTepuana).

OtMmeTKa «4» CTaBUTCS B CIEYIOLIEM CIy4ae:

- pa0oTa BBINOJHEHA IOJIHOCTbIO, HO OOOCHOBAHMS LIAroB PELICHMs] HEJOCTATOYHBI (€CIM yMEHUE
000CHOBBIBAaTh PacCyKJIEHHs HE SIBISIIOCH CIIELUATIbHBIM 00BEKTOM IPOBEPKH);

- JIOMyIlleHa O/1HA OUIMOKa WK JIBa-TPU HEJI0UEeTa B BBIKJIAJKAX, pUCYHKAX, yepTexax Wiu rpaduxax
(ecnu 3T BUJBI paOOTHI HE ABJISUIUCH CIIELUAIBHBIM OOBEKTOM IPOBEPKH).

OtmeTKa «3» CTaBUTCS B CIEAYIOIIEM ClIydae:

- JIomyIIeHbl Ooyiee OJHOW OMIMOKM WM JIBYX-TpeX HEJOYETOB B BBIKJIAJKAX, PUCYHKAX, UepTE)ax
WM rpadukax, HO ydaluiics Biajeer 00si3aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSIEMON TEME.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIEM CIIydae:

- JIOMYILEHbI CYIIECTBEHHbIE OIIMOKM, MOKa3aBLIME, YTO Yy4allWilcs He BiaJeeT 00sf3aTeabHbIMU
YMEHUSIMHU 110 POBEPsIeMOI TeMe B IOJIHOM 00BbeMe.

VYyutenb MOXKET MOBBICUTh OTMETKY 3@ OpPUTMHAJIbHBIM OTBET Ha BONPOC WM OPUTHHAIBHOE
peleHne 3aJauu, KOTOpble CBUETENbCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM Pa3BUTUHU 00YyYaromerocs;
3a pelieHue Oosiee CIIOXKHOW 3aJauyd WM OTBET Ha OO0Jee CIIOKHBIA BOIPOC, MpPENIOKEHHbIE
oOyyaromemMycs JONOJHUTENBHO 10CIIE BHITOJHEHNS UM KaKUX-T100 APYrux 3adaHui.

YcTHBIE OTBETHI:

OtmeTka «5» CTaBUTCS B CIEAYIOLIEM CIIydae:

- TIOJIHO PacKphblI cojiepKaHNe MaTepHraia B 00beMe, IPeyCMOTPEHHOM IPOrpaMMoOi U y4eOHHUKOM;
- U3JI0KWJ MaTepuan TPaMOTHBIM SI3BIKOM B OINPEACIECHHOW JIOTMYECKOW IOCIIEN0BATEIbHOCTH,
TOYHO HCIIOJIb3Ys] MATEMAaTUYECKYO TEPMUHOJIOTHIO U CHMBOJIUKY;

- TPaBWIBHO BBIOJIHUI PUCYHKH, YEPTEKHU, IPaUKH, COMYTCTBYIOIIUE OTBETY;

- TOKa3aJl YMEHHE WJUIFOCTPUPOBATh TEOPETHUUYECKHE IIOJOKEHHS KOHKPETHBIMH IIPUMEPAMH,
MPUMEHSATH UX B HOBOM CUTYallUU NP BHIOJHEHNUU MIPAKTUUECKOTO 3aJaHUs;

- MPOJAEMOHCTPHUPOBAJ YCBOCHHE paHEe N3YYEHHBIX COMYTCTBYIOUIMX BOMPOCOB, C(HOPMUPOBAHHOCTh
Y YCTOMUYMBOCTH MCIIOJIb3YEMBIX IIPH OTBETE YMEHUIN U HaBBIKOB;

- OTBeYaJ] CaMOCTOATEIbHO 0€3 HaBOJALIMX BOIIPOCOB YUUTEJIS;



- BO3MOXHBI OJIHa-J1B€ HETOYHOCTH IPU OCBEILEHUU BTOPOCTENEHHBIX BOIIPOCOB WIIM B BBIKJIAJKAX,
KOTOpBIE YUEHUK JIETKO UCIIPABUII 110 3aMEUAHUIO YUUTEIS.

OtMeTka «4» cTaBUTCS B CIEAYIOLIEM CITydae:
- €CIIM OH YJIOBJICTBOPSIET B OCHOBHOM TPeOOBAHMSAM Ha OLEHKY «5», HO MPU 3TOM MMEET OJUH W3
HEIOCTAaTKOB: B M3JI0)KEHUH JIOMYILEHbl HEOOJbLIME MPOoOesbl, HE MCKA3MBIIME MaTEeMaTHYeCKOIro
COJIEp’KaHus OTBETA;
- JIOIYILEHBI OMH-[Ba HEA0YETA IIPU OCBEIICHUHA OCHOBHOTO COJAEPKAaHUS OTBETA, UCIIPABJICHHBIE T10
3aMEUYaHUIO YUUTEIS;
- JIONyIIEHbI omKOKa Win Oosiee ABYX HEOUYETOB IPU OCBEILIEHUH BTOPOCTENEHHBIX BOIIPOCOB UJIH B
BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYAHHUIO YUUTEIIS.

OtmMmeTka «3» CTaBUTCS B CIIEIYIOLIEM CITyYae:
- HENOJIHO WJM HEMNOCJIEOBaTEeIbHO PACKPBITO COJEpKaHUE MaTepuaja, HO IIOKa3aHO ofIee
IOHMMAaHHE BOIIPOCAa U NPOAEMOHCTPUPOBAHBI YMEHMsI, JAOCTaTOYHbIC JUIsl JAJIbHEHIIEr0 yCBOEHUS
IIPOrPaMMHOI'0 MaTepHaa;
- UMENUCh 3aTPyJHEHHs WIM JONYLICHbl OMIMOKM B ONPEACICHUU NOHATHH, HCIOIb30BAHUHU
MaTEMaTUYECKON TEPMHUHOJIOTUH, 4YepTeXaX, BBIKJIAJKAaX, HCIPABJICHHBIE IIOCIE HECKOJIbKHUX
HABOJSIIUX BOIIPOCOB YUUTEIS;
- YYEHUK HE CHpaBWICA C INPHUMEHEHHUEM TEOPHMM B HOBOM CHUTyallud IIpH BBIIOJIHEHUH
NPaKTUYECKOTO 33/1aHUs, HO BBITIOJIHMI 3a/1aHUE 0053aTEIBHOTO YPOBHSI CII0KHOCTH 10 JAHHOH TeMe;
- IpU 3HAHUU TEOPETHUYECKOI'0 MaTepHaia BbIABICHA HEIOCTaTOYHAs COPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OtmeTKa «2» CTaBUTCS B CIEAYIOLIEM CIIydae:
- HE pacKpbITO OCHOBHOE CO/IEpKaHUE yueOHOro MaTepHara;
- OOHapy>XeHO He3HaHHE WJIM HEMOHMMaHWE YYEHUKOM OouiblIeld WM Hambosee BaXHOH 4YacTH
yueOHOro MaTepuana;
- JOmyIieHbl OMmMOKM B ONPEAETICHUH IOHATUHM, TMpH HCIOJB30BAaHMM MaTeMaTH4YECKOMH
TEPMUHOJIOTHH, B PUCYHKaX, 4epTekax, rpaukax, B BBIKJIAJKaX, KOTOPbIE HE WCIPABJICHBI IOCIE
HECKOJIBKUX HAaBOJSAIMX BOIIPOCOB YUUTEIIS.

[Ipu onieHKe 3HaHWH, YMEHUN U HaBBIKOB, YUAIIUXCS CIEAYET YUUTHIBATh BCE OMMOKH (TpyObIe
U HEerpyOble) U HET0YETHI.

I'pyObiMu cuuTaroTCsi OIIUOKM:
- HE3HaHHE OIPENEICHMsS] OCHOBHBIX IOHSATHM, 3aKOHOB, IIPABWJI, OCHOBHBIX IOJIO)KEHHUH TEOPHH,
He3HaHue GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUI BEINYUH, €AUHUI] UX U3MEPEHUS;
- HE3HaHUE HAaUMEHOBAHUU €IMHHUIl U3MEPEHMUS;
- HEyMEHHE BbIIETUTh B OTBETE IJIaBHOE;
- HEyMEHHE IPUMEHSTh 3HAHUS, AITOPUTMBI JUIsl pELLICHNUS 33/1a4;
- HEyMEHHE JeJIaTh BbIBOJbI U 0000IEHMS;
- HEyMEHME YUTaTh U CTPOUTH TpauKH;
- HEyMEHHE I0JIb30BAThCS EPBOUCTOUHUKAMHU, YYEOHUKOM U CIIPABOYHUKAMU;
- TIOTepsl KOPHS WM COXPAHEHHE TIOCTOPOHHETO KOPHS;
- BBIYHCIHUTENbHbIE OMINOKU, €CIIM OHU HE SBJISIOTCS OMHUCKOM;
- JIOTUYECKHE OLIMOKH.

K HerpyObIM ommdkam cienyeTr OTHECTH:
- HETOYHOCTh (HhOPMYJIHPOBOK, ONpEAETICHUN, MOHATHH, TEOpHii, BbI3BaHHAs HEMOJHOTOW OXBaTa
OCHOBHBIX NPU3HAKOB OMNPENENISIEMOro MOHATHS WJIM 3aMEHOM OJHOro-ABYX M3 3THUX IPU3HAKOB
BTOPOCTETIEHHBIMH;
- HETOYHOCTH rpaduka,
- HEpallMOHAIBbHBI METOJl PEIICHUs 3aJauyd WIM HENIOCTaTOYHO IPOJYMAHHBIM IUIaH OTBETa
(HapylIeHUEe JIOTUKH, TOJIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIEHHBIMH );
- HepalMOoHaJIbHbIE METO/IbI pabOThI CO CIIPABOYHOM U APYroM JINTEPATYpOH;

Henoyeramu siBasirotTcs:
- HepalMOoHAJIbHbIEC IPUEMBbI BBIYUCICHUN U peoOpa3oBaHMii;
- HeOpexHOe BBIMOJHEHHE 3alKceil, YepTeKen, cxeM, rpaduKoB.



KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE

110 IPE/IMETY «AJI'EBPA»
7 KJIACC
Ne n/mm Tema ypoka Txannpye Aara
Mas JgaTra IpoBeICHUSA

Tema 1. /luneitnoe ypasnenue c 00H0il nepemeHHOll 13 uacoes

1. 1. | Beenenue B anreOpy. AnreOpandeckue BHIPAKCHHSL.

2 9 AnreGpanueckue BBIpAKEHMA. Jomnyctumoe u
HEJO0IYCTUMOE 3HaYE€HNUE IEPEMEHHOM.

3 3 Haxomz[eHI:Ie 3HAYEHUI YHCIOBBIX U airedpanyecKux
BBIPAKCHHIA.

4, 4 Jlunelinoe ypaBHEHHE ¢ OHOU IMEPEMEHHON

o. 3) Pemenue nuHeHbIX ypaBHEHUN

6. 6 Penienue ypaBHEeHU, CBOASIIMXCS K JIMHEHHBIM.

7 v Pemienne ypaBHEHMI, HCIOJIB3ys OCHOBHOE CBOMCTBO
POTIOPLIUH.
Pemenune 3amau ¢ momoipio ypaBHeHH. MaremaTuueckast
MoOJ1eb. AJITOPUTM PEIIEHUs] TECTOBBIX 3aJ1a4.

. 9. | Pemenue 3a1a4 Ha COCTaBJICHHE MaTEMaTHUYECKON MOJICIH

10. 10. | Pemenue 3a1a4 Ha MPOM3BOAUTEIHLHOCTD

11. 11. | Pemenue 3amay Ha IBUXEHUE

12, 12, HpOBeIZO‘-IHaﬂ pa60T51 Nel no Teme: «JIuHeliHOe ypaBHEHUE
C OJTHOM MEePEeMEHHOI.

13 13 AHanus  omuoOoK, vIIOHyHIeHHI)IX B IIP. Pemenne
AQHAJIOTMYHBIX 3aJJaHHH.

Tema 2. I]envie sviparrcenusn 50 uacos

14. 1. | ToxnecTBeHHO paBHBIE BhIpakeHUs. Tox1eCTBa.

15, 2 ToxaecTBeHHble mpeoOpa3oBanust . Jloka3aTembCTBO
TOKJIECTB.

16. 3. | CreneHb ¢ HaTypaJbHBIM MOKa3aTENIEM

17 4 CBOHCTBO BO3BEACHMUSI B CTENEHb OTPULATEIBHOE H
HEOTPUIIATEIILHOE YHCIIO.

18. 5 Bpiunciienue  3HaYeHW  BBIPAXKEHUW,  COJEpIKALIUX
CTENEHb

19 6. OcHoBHOe cBoiicTBO creneHu. CBoicTBa CTENEHU C
HATYpaJIbHBIM MOKa3aTeNeM.

20 7 HpI/IMeHeHI:Ie CBOICTB CTETIECHU ISl BBIYUCICHUS 3HAYCHUH
BBIPAKCHHM.

21. 8. | [IpeobpazoBaHue BBIpAKEHHUH COJIEpKAIUX CTETEHb.

29, 9 Onpenenenne oxHouneHa. Koaddummert omHOUsICHA.
CTtaHapTHBIN BUJI OJTHOYJICHA.

23, 10, VYMHOXKEHHE OIHOWICHOB. Bo3BengeHne oaHowIieHa B
HATYPAJIbHYIO CTETICHbD.

24, 11, Onpenenenrie MHOrousieHa. YneHsl MHOTOUJIEHA. [[ByUIieH.
TpexuseH.

25. 12. | CrnoxeHre U BEIYNTAaHUE MHOTOWICHOB.

2. 13 CrnoxkxeHWe W BBIYMTAHWE MHOTOWICHOB JMJIsi PpEHICHUS
MaTeMaTUYECKUX 3a/a4.

27 14, HaxoxneHue 3Ha4Ye€HHI MHOTOYJIEHOB TMpPU 3aJaHHBIX
MEPEMEHHBIX.

28. 15. | IlpoBepounas pabGora Ne2 mno Teme: «CreneHb ¢
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HaTypaJbHBIM I10Ka3aTCJIEM. OL[HO‘IJ'ICHBI. MHOro4JICHEI.
C0XeHHE U BRIUNTAHHE MHOTOUYJICHOB).

Anamu3  ommbok, gomymeHHsix B [IP. Pemenue

29. 16. .
AQHAJIOTHYHBIX 3a/IaHUM.

30. 17. | IlpaBuiao yMHOKEHHUSI OJTHOWICHA HA MHOTOYJICH.

31. 18. | YMHOXeHHe OHOYIeHa HA MHOTOYJICH.

32. 19. | [IpaBuao yMHOKEHUSI MHOTOWICHA HA MHOT'OUJICH.

33 20 [lpuBenenne K CTaHAAPTHOMY BHUAY MHOTOYJIEHA,
M0JIy4aeMOT0 B PE3yJIbTaTe YMHOXKCHHUSI.

34 21, ITpaBuio YMHOXKEHUSL MHOTOWICHA Ha MHOTOWIEH IpH
pELICHUH YPaBHEHUH.

35 29, Pa3znoxeHus MHOrouieHa Ha MHOXHTENIH. BblHeceHue
00IIer0 MHOXKHTEJS 38 CKOOKH.

36 23 ANrOpuUTM OTBICKaHUS OOIIEr0 MHOXXUTENS HECKOJIBKHX
OJTHOUJICHOB.

37 o BeinmonHenne  ynmpakHeHMH Ha  BbIHECEHHE  OOLIEro
MHOXHTEJISL.

38. 25. | Paznoxxenue Ha MHOXKHUTENH. MeTOJ TPYIIIUPOBKHU.

39, 26. HpI/IMeHeffne crnocoba TIpyNIUPOBKM TpPH  PELIEHUU
YpaBHEHUH.

10, 27, PaznoxeHne Ha MHOXHUTEIM C IIOMOILIbI Crocoda
TPYNIAPOBKH.

41. 28. | PaznoxeHrne Ha MHOKHUTEIIM KBAJPATHOTO TPEXUJICHA.

42. 29. | KonTpoabHas pa6ora.

43, 30 Ananu3  omuooK, JlONyIICHHbIX B KP. Pemenue
AQHAJIOTUYHBIX 3a/IaHUMH.

44, 31 dopmysia COKpaIIEHHOTO YMHOKCHHU. [TpousBenenue
Pa3HOCTH M CYMMBI JIBYX BBIPAKCHH.

45. 32. | IIpousBenieHre pa3HOCTH M CYMMBI IBYX BBIpaKEHHI.

16, 33 [IpeoOpa3oBanue  BBIpAKEHUH, HCIOIB3YIO TpaBHIIo
IIPOM3BEACHUS PA3HOCTU M CYMMBI IBYX BBIpa)KEHUI.

47. 34. | Pa3HOCTb KBaJpaTOB JIBYX BBIPAKECHUH.

48, 35 PaznoxxeHne Ha  MHOXHUTENH, MCTIONB3YA bopmymy
Pa3HOCTH KBaJIPaTOB JIBYX BBIPAKEHHH.

49, 36. | KBagpar cymMmBl 11 KBaJIpaT pasHOCTH JABYX BBIpAKCHUH.

50 37 DopMyIibl COKPAILIEHHOTO YMHOXKEHHUS. KBagpar cymmsl 1
KBaJ[paT Pa3HOCTH JIBYX BBIPKEHUIA.

51 38 Pemienne 3amaHuii ¢ Ucmosnb3oBaHUEM  (OpMYI
COKpaleHHoro ymMmHoxeHusi. Kyb cyMMbI 1 Ky0 pa3HOCTH.

52. 39. | IIpeoOpa3oBaHne MHOTOUIEHA B KBAAPAT CYMMBI.

53. 40. | IIpeobpa3zoBaHKe MHOTOYJICHA B KBaJJpaT pa3HOCTH.

54. 41. | Tlonuerii kBaspaT. Beinenenue kBajpara qBydJieHa.

55 42, [TpoBepounass pabora Ne3 mo Teme «Dopmysbl
COKPAIIEHHOTO YMHOKEHUSI

56. 43, Anamn3  omuOoK, uI[OHyIHeHHLIX B IIP. Pemenune
AQHAJIOTUYHBIX 3aJIaHUM.

S57. 44. | CymMma U pa3HOCTb KYOOB JIBYX BBIpQ)KEHUI

58 45 PaznoxxeHne Ha MHOXHUTEITH MHOTOWICHA, WCIIONB3Ys

' " | dopMyIsbI CYMMBI M pa3HOCTH KYOOB.

59 16, [lpumeHeHHe  pa3NUYHBIX  CIIOCOOOB  PA3JIOKEHUS
MHOTOYJIEHa Ha MHOKHUTEJIH.

60. 47, KomOuHnpoBaHHbIe IPUMEPHI, CBSI3aHHBIE C PA3I0KEHUEM

MHOI'O4JICHAa Ha MHOKHUTCIIN.




[ToBTOpeHHe U cuctematuszalus yueOHOro marepuana Io

61. 48. | teme: « IlpuMeHeHHME pa3IUYHBIX CIOCOOOB PA3IOKEHUS
MHOTOYJICHA Ha MHOKUTEIIH
[TpoBepounas pabora Ned mo teme: «Cymma W pasHOCTH

62. 49. | kyOOB JBYX BbIpaXeHuUW. [IpuMeHeHHE pa3IUYHBIX
CHOCO0OB Pa3JI0KEHUS] MHOTOYJICHA HA MHOKUTEIIH

63. 50, Anamn3  omuOoK, UI[OHYIH@HHBIX B IIP. Pemenune
AQHAJIOTUYHBIX 3a/1aHUM

Tema 3. Dynkyuu 12 yacoe

64. 1. | Ilonarue QpyHKIMH U GYHKIMOHATIHLHON 3aBUCHMOCTH.

65. 2. CBs13u MeX 1y BenmmauHaMu. DyHKIHS.

66. 3 CnocoObl 3amanus  QyHKIMUA. OnucaTeabHBIA CIIOCO0
3amanus QyHKIUH.

67 " AHanmuTHuecknii croco6 3amanus GyHKIUNA. TaOIuuHbIi
cnoco0 3aanust GyHKIUH.

68. 5 I'padux ¢ynkmuu. Iloctpoenune rpaduka GyHKIHH TI0
TOYKAM.

69 6. ['padmyeckuit cnoco® 3anmanus ¢yakuuu. CBoicTBa
GyHKIMH 110 ee rpaduKy.

70. 7. | Jlunelinas ¢yHkius, ee rpaduk U CBONCTBA.

71. 8. | Hoctpoenue rpaduka JIMHEHHON QYHKITHH.

72. 9. | B3anmHoe pacrionoxeHne rpaduKoB JUHEHHBIX (YHKITHIA.

73 10. [ToBTOpeHue u cuctemaruzalus y4eOHOTO mMarepuana Io
teme: «JIuHeiHas QyHKIMA, ee rpaduK U CBOHCTBAY.

74. 11. | IlpoBepounas pabota N5 no Teme: «DyHKIHI»

75, 12, AHanus  omwuoOoK, vIIOHyHIeHHI)IX B IIP. Pemenne
AQHAJIOTMYHBIX 3aJJaHUH

Tema 4. Cucmembol TUHENHBIX YPAGHEHUTL C 08YMA NEPEMEHHBIMU.

16 uacos

76. 1. | JluneliHOe ypaBHEHUE C IBYMS] IEPEMEHHBIMH.

77. 2. | Pemenue ypaBHeHUs ¢ ABYMsl IEPEMEHHBIMU.

78. 3. | CoiicTBa ypaBHEHUs C ABYMs lepeMEeHHbIMU. [ paduk.

79, 4 JIuneliHOe ypaBHEHME C JBYMs NEPEMEHHBIMHM MU €TO
rpaguk.

80. 5. | Cucremsl ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

81 6. Mertoabl pelieHus CHCTEMBbl JIBYX YPaBHEHUH € JBYMs
NIEPEMEHHBIMH.

82, 7 Fpaq)nqec\l’cnﬁ METOJ, PCIICHUS CHUCTEMBI JIMHEHHBIX
ypaBHEHHH.

83 8 AJNTOpUTM pelIeHUs] CHUCTEMBbl JIBYX ypPaBHEHUH C ABYMS
NIEPEMEHHBIMH METOOM TTOACTaHOBKH.

84 9. Pemrenue crcremM AByX ypaBHEHUH C ABYMS ITEPEMEHHBIMHU
METOOM IOICTAaHOBKH.
Meton anreOpanueckoro CioXKeHHs. AJITOPUTM peLIeHHs

85. 10. | cucrembl [BYX YpaBHEHHH C JABYMsS I€pPEeMEHHBIMU
METOJIOM aNTe0panvecKoro CIOKCHHUS.

86. 11. | Mertox aireOpanyecKoro CIOKEHHsI.

87, 12, Pemenne cucreMbl  IBYX ~ ypaBHEHMH C  JIByMs
HEepPEMEHHBIMH METOIOM aJIre0pandeckoro CI0XKeHHUs.
CucremMbl JIByX JIMHEMHBIX YpaBHEHMH C  JAByMS

88. 13. | mepeMeHHBIMH KaK MaTeMaTHYEeCKHE MOJEIU pPeaTbHBIX
CUTYalHi.

89. 14. | Pemenne 3agad € COCTaBIEHHOW MaTeMaTHYEeCKOU
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MOJEIbIO.

90.

15.

[TpoBepounas padora Ne6 mo Teme: «CucTeMbl TUHEHHBIX
YpaBHEHHI C IBYMsI IEPEMEHHBIMI.

91.

16.

Anamu3  ommbok, gomymeHHeix B IIP.  Pemenue
AQHAJIOTMYHBIX 3aJaHUH

Tema 5. Iloemopenue u cucmemamuzayus y4eoH020 mamepuana.

11yacos

92. 1. | YucnoBsle u airedpandeckue BbIpayKEHUsI.

93. 2. | Pemenue nuHEHHBIX YpaBHEHUH.

94, 3. | UroroBasi KOHTpoJLHasi padoTa.

95. 4 Ananu3  ommoOOK, MONYWICHHEIX B KP. Pewenune

AQHAJIOTMYHBIX 3aJJaHUH

96. 5. | Pemenue 3a1a4 Ha cocTaBJIeHUE TMHEWHBIX YpaBHEHHI

97. 6. | CreneHb ¢ HATypaJIbHBIM MOKA3aTEJIEM 1 €ro CBOHWCTBA

98 7 PaznoxxeHne MHOTOUWICHOB Ha MHOXHTEIH C TOMOIIBIO
' " | KOMOMHAIIMK PA3JIMYHBIX TPUEMOB.

99 PasznoxeHre MHOTOWIEHOB Ha MHOXHTEIH C TOMOIIBIO
' KOMOHMHAIIUY Pa3IMYHBIX PHUEMOB.

100. 9. | Jlunelinas ¢yHkius, ee rpaduk U CBONCTBA.

101. | 10. | Cucremsl IMHEHHBIX YPaBHEHUH C IBYMS] HEU3BECTHBIMHU.

102 | 11 Pemennie TEKCTOBBIX 3a/lad Ha COCTaBJICHHE CHCTEM

JIMHEHHBIX YPABHEHUM.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «AJI'EBPA»

8 KJIIACC
Ne n/m Tema ypoka Txanupye Aara
Mas Jara IPOBECICHUA

Tema 1. Payuonanvhsle vipasxceHus 42 uyaca

1. 1. PanmonansHbIe 1poOH.

2. 2. HaxosxeHne TomycTUMBIX 3HaYeHUH EPEMEHHBIX.

3. 3. OCHOBHOE CBOHCTBO PallMOHAIBLHOM JPOOH.

4, 4, CokpallneHue pandoHAIBHBIX Ipo0eit

5. 5. [IpuBeneHne parmoHaIbHBIX JpoOel K HOBOMY 3HAMEHATEITIO

6. 6. [IpaBuno cnoxkeHWsl paUOHATBHBIX JIpoOel € OAWHAKOBHIM
3HaMeHaTeneM

7 7 [IpaBuno BEMHUTaHMS PAMOHAIBHBIX IpOOEH € OIMHAKOBBIM
3HaMeHaTeneM

8 8 [IpeoOpazoBanue palHMOHANBHBIX JpoOed ¢  OJAWHAKOBHIM
3HAMEHATeJeM.

9 9 AJTOpUTM OTBICKaHHs OOIIEro 3HAMEHATeNsl Ul HECKOJIBKUX
anreOpanvecKux ApoOeH.

10. |10 [lpaBuno mnpuBeaeHus anreOpandeckux Apodeld K oOlmemy
3HAMEHATEIO.

11. | 11. Cro’keHue parroHAIBHBIX Ipo0el ¢ pa3HBIMU 3HAMEHATEIISIMIL.

12. | 12. Brruntanue panmoHanbHBIX ApoOel ¢ pa3sHBIMH 3HAMEHATEISIMU.

13 |13 CnoxeHre ¥ BBIYMTAaHHWE DPAlMOHAIBHBIX Jpo0Oedl ¢ pasHBIMH
3HAMEHATeJsl.

14. | 14, [IpeoOpazoBanue  pamMOHANBHBIX  OpoOei ¢ pa3sHBIMHU
3HAMEHATEISIMH.
[IpoBepounas pabora Nel mo Teme: «OCHOBHOE CBOWMCTBO

15. | 15. parroHanbHO#M npobu. CloXeHrne U BRIYUTAHNE PAIlMOHATBHBIX
JIPOOEi.»

16. | 16. AnHamn3  omuOOK, vI[OHyIJ_leHHBIX B IIP. Pemienue
AHAJIOTUYHBIX 3aJaHUN

17. | 17. YMHOXEHHUE pallHOHATBHBIX TPOOEH.

18. | 18. Jlenenue parmoHanbHBIX JPOOEH.

19. | 19. Bo3sBenenue parmoHanbHO IpOOH B CTENCHb.

20. | 20. ToxecTBeHHBIE MTPeoOpa30BaHMs PAIIMOHAIBHBIX BRIPAKEHUH.

21. | 21 IIpeoOpazoBanue palOHAIBHBIX BRIPAXKEHUH 110 JIEHCTBUSIM.

22, | 22. [TpeobOpazoBaHKe panOHATHLHBIX BBIPAKEHNH IIETTOYKOM.

23. | 23. [TpeoOpazoBaHme panioHATBLHBIX BBIPAYKEHUH.

24. | 24. YrpolnieHne palliOHaIbHBIX BBIPaKEHHH.

o5 | 25 Pemenne _TpUMEpOB  Ha npeoOpa3oBaHue  PalHOHAIBHBIX
BBIPKEHHI.
IIpoBepounas padora Ne2 mo Teme: «YMHOXECHHUE U JeJI€HHE

26. | 26. paunoHaNbHBIX ApoOeil. ToxkaecTBeHHbIE MNPeoOpa3OBaHUS
paIMOHATBHBIX BBIPAKESHUI.

27 | 27, Anamn3  omwuoOOK, uI[Ol'IyIJ_leHHBIX B IIP. Pemienue
AHAJIOTUYHBIX 33TaHUN

28 | 28, [Tonsatue PaBHOCHIIBHBIX YpaBHEHUM. CaoiicTBa
PaBHOCHWJIBHBIX YPAaBHEHUM.

29 | 29. Panuonansubie YPaBHEHHU. Anroput™m pelienus
palMOHAIBHBIX YPABHEHUM.

30. | 30. Pewienne pannoHaibHbIX YPaBHEHUMN.

31. | 31. OnpeneneHue CTENeH ¢ OTPUIATEIBHBIM IIEJIBIM MTOKa3aTeNEM.

32. | 32. CrangapTtHbiil Bu unciaa. CpaBHEHUE YUCEIL.
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33 |33 Brrunciienne 3HaueHHE BBIPAKCHUS, COJACPIKALIECTO CTENECHb C
LIEJIBIM II0KA3aTeJIEM.

34 | 34 OcHoBHOE CcBOHCTBO cTeneHu. CBOMCTBA CTEIEHH C I[EILIM
IOKa3aTeJIeM.

35. | 35. CBOIiCTBa CTENEHHU C IIEJIBIM I10KA3aTENIEM.

36. | 36. Boluncrnenre 3Hau€HUN BBIPAXKEHUMN, COAEpIKaLEe CTEIEHb
C LIEJIBIM ITOKA3aTEeIIEM.

37 |37 [IpeoOpazoBanue BbIpa)KEHUH, COJNEpKalllee CTENEHb C
LIEJIBIM ITOKA3aTEIIEM.

38 |38 VYrpoliieHrue BbIpaXXeHHUH, COAEpIKallee CTENEHb C LEIbIM
MOKa3aTeJIEM.

39 |39 Oyukums Y=k, ee cBoiictBa u rpapuk. OOpaTHas
NPONOPLUUOHAIBHOCTb.

10 | 40, [Moctpoenne rpaduka dynxkuus y=k/x. HccnemoBanue
¢bynkimn y=K/A.

41. | 41. KonTpoanHnas padora.

42 | a2 Ananusz  ommuoOoK, UIIOHYHIGHHI)IX B KP. Pemenne
AHAJIOTUYHBIX 3aJaHUN

Tema 2. Keaopammnuie kopnu. /lelicmeumeinbHble uucia. 23 uaca

43. | 1. OyHKIHS Y=X° , CBOJCTBA 1 ee rpaduK.

44. | 2. TocTpoenue rpaduka QyHKIMH y=X" .

45, | 3. Pemenne ypaBHeHMi rpaduueckuM criocoOoMm.

46. | 4. KBagpaTHble KopHU. ApudMeTHUeCKUH KBaIPaTHBIH KOPEHb.

47. | 5. Brruncnenne apudmMeTndecKoro KBapaTHOTO KOPHSL.

48. | 6. HaxoxneHne 3HaueHnsT apuMETHIECKOTO KBAJAPATHOTO KOPHSI.

49. | 7. MHOKECTBO U €r0 JIEMEHTHI.

50. | 8. CriocoObl 3a1aHUs] MHOYKECTB.

51 | 9. INogmuoxkecTBO. Omnepauuu Haag MHOXeCTBaMu. JluarpaMmbl
Oilnepa.

52. | 10. UwncnoBbie MHOXKECTBA. [lOoHATHE HPpallMOHATHLHOTO YUCIIA.

53. | 11. MHOX€eCTBO JIEUCTBUTEIHLHBIX YHCEI.

54. | 12. CBoiicTBa apu)METHIECKOT0 KBaJAPATHOTO KOPHSI.

55. | 13. Teopema 0 MPOU3BEICHNH U JISIICHUU KBAAPATHBIX KOPHEH.

56 | 14. IIpumeHeHne CBOMCTB apHU(PMETHUECKOrO KBaJPAaTHOTO KOPHS
NPY pelIeHUH MaTeMaTHYECKHX 3a]1au.

57. | 15. BrineceHre MHOKUTEN U3-T10]1 3HAaKa KBaIpATHOTO KOPHSI.

58. | 16. Brecenne MHOXUTENS 1O/ 3HAK KBAJAPATHOTO KOPHSL.

59 |17, PaznoxeHne Ha MHOXHUTEIH BBIPOXKECHUH, COAEpKallue
apudMeTHYECKHE KBa/IpaTHBIE KOPHH.

60 | 18. Cokpamienue  apoOetid, comepkaiiie  apuMETHUCCKUC
KBaJpaTHbIC KOPHHU.

61. | 19. OcB0OOX/IeHNE OT HPPAITMOHATHLHOCTH B 3HAMEHATEJIE.

62. | 20. ®yuknus y=v/x , ee rpaduK U CBOHCTBA.

63. | 21. [Moctpoenne rpaduka  GYHKIUH y=vx. CpasHenue
MppalOHATBHBIX YUCET.

64. | 22. IIpoBepounas pabora Ne3 no teme: «KBagpaTHbIE KOPHIY.

65 | 23 Anamn3  omwuoOOK, uI[Ol'IyIJ_leHHBIX B IIP. Pemienue
AHAJIOTUYHBIX 3aTaHUN

Tema 3. Keaopammuvie ypasnenus 24 yaca

66. | 1 KsangpatHeie ypaBHeHUs. (OCHOBHBIC TIOHSITHS, CBSI3aHHBIE C
KBaJPaTHBIMH YPaBHEHHUSIMH.

67. | 2. HenosHple KkBaipaTHEIE YpPaBHEHUS U UX BUJBL.

68. | 3. PerieHne HEMONHBIX KBAJIPATHBIX YPaBHEHUH.

69. | 4. ®dopmMya KOpHEH KBaIpaTHOTO YPaBHEHUSI.

70. | 5. ANTOpPUTM pelIeHrs] KBaJpaTHOTO YpPaBHEHHUSI.

71. | 6. Dopmynia KOpHEH KBaJpaTHOTO YPaBHEHHSI CO BTOPBIM YETHBIM
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Ko pumeHToM.

Pemrenne TEKCTOBBIX 3agad Ha COCTaBIICHHE KBaJgpaTHOI'o

72. | 7.
YpaBHEHHUSI.

73. | 8. Teopema Buera.

74. 1 9. Perienue kBaapaTHBIX YpaBHEHHH C MOMOIIBIO TeopeMbl Buera

75. | 10. Paznoxxenne Ha MHOKUTENH C TIOMOINBIO TeopeMbl Buera.

76. | 11 IIpoBepounas padora Ne4 no teme: «KBanpaTHble ypaBHECHHUS.
Teopema Buetay.

77 | 12, AHamn3  omwMoOoOK, UI[OHYH.[CHHBIX B [IIP. Penrenue
AHAJIOTUYHBIX 3aJaHUN

78. | 13. KBanpatHblil TpexuiieH.

79. | 14. Paznoxxenne kBaapaTHOTO TpeXWiIeHa HA MHOXKHUTEIIH.

80 | 15. CokpareHue pannoHaIbHBIX zxpvo6el71. HCTIONB3YS Pa3I0KeHHE
KBaJpaTHOTO TPEeXWIeHa Ha JIMHEWHBIE MHOKUTEIIH.

81. | 16. Perienne OMKBapaTHBIX YpaBHEHU.

82. | 17. Perienue ypaBHeHUH METOIOM 3aMEHBI TIEPEMEHHOM.

83. | 18. Perenue npoOHO-palHOHATIBHBIX YPaBHEHU.

84 |19 Pewienue HMppallHOHATBHBIX YPAaBHEHUII METOJIOM 3aMEHBI
MIEPEMEHHOM.

s5. | 20. Pemenue 3 3371a4 Ha JBWKCHUE C MOMOIIBIO PAlMOHAIBHBIX
YpaBHEHHUH.

86 | 21, Pemienne 3ajgay  Ha TPOH3BOJUTENBHOCTE € MOMOIIBIO
panrOHaJIbHBIX YPABHCHHH.

87. | 22. Pemenue Eanatl HAa CMECH CIUIaBBI IIPU NIOMOILIX PALlMOHATIBHBIX
YpaBHEHHUH.
[IpoBepounass pabGora Ne5 mo teme: « KBagparHbiii TpexuieH.

88. | 23. Pemenne ypaBHeHUH, CBOASIIUXCA K KBaJPaTHBIM YPaBHEHHUSM.
Pemienue 3a1ay ¢ NOMOIIBIO pallMOHANBHBIX YPABHEHUH.»

89. | 24, Anamu3 ommbOok, gomymeHHeix B [IP.  Pemenue

AHAJIOTUYHBIX 3aJJaHUN

Tema 4. Illosmopenue u cucmemamu3ayus yuedHoz0 Mamepuana.

13 uacos

90. | 1. [TpeoOpazoBaHme paioHATBLHBIX BBIPAKEHUH.

91. | 2. ToxaecTBeHHBIH MTPeoOpa30BaHusl PAIlIOHAIBHBIX BRIPAXKEHUH

92. | 3. HNToroBasi KOHTpoJIbHas1 padoTa.

93 |a AHanmn3  ommooK, _MONYIICHHBIX B KP. Pemenue
AHAJIOTUYHBIX 3aJaHUN

91 |5 Cranpmaptaeiii Bux uncia. IIpeoOpa3oBaHue BbIpaXKeHUH,
COACPpKAICC CTCIICHL C LCJIBIM ITOKA3aTCJICM.

9. |6 ToxaecTBeHHBIE TPe0Opa30BaHMsI BBIPAKEHUH, COJEpIKaAIINX
apudMeTHYECKHE KBa/IpaTHBIE KOPHH

9% |7 ToxzecTBeHHbIE NPeoOpa3OBaHMsl BBIPAXKEHHH, COAEpKaIUX
apudMeTHYECKHE KBaIPaTHbIE KOPHH

97. | 8. Pemenne KBapaTHBIX YpaBHEHUH.

98. | 9. Teopema Buera.

99. | 10. KBanpaTsblil TpexwieH

100. | 11. Pemenne ypaBHeHuil, CBOAAIMXCS K KBaJIPaTHBIM

101 | 12 Pemenne TEKCTOBBIX 3aad Ha COCTABICHHE PAalMOHAIBHOTO
YpaBHEHHUSI.

102 | 13 Pemenne TEKCTOBBIX 3ajady Ha COCTABICHHE PAIMOHAIBHOTO

YpaBHCHUS.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBFHOMY IIPE/IMETY «AJI'EBPA»

9 KJIACC
Ne n/mm Tema ypoka Tlxanupye np(ﬂ:::;tnn
Mas aartra a

Tema 1. Hepasencmea 27 uacoe

1. 1. | YucnoBeie MmHOecTBa. CpaBHEHUE YHCEIL.

2. 2 UYuciioBbie HEPABEHCTBRA.

3. 3 OCHOBHBIE CBOWCTBA YMCIOBBIX HEPABEHCTB.

4. 4 ITpeoOpa3oBaHus YMCIOBBIX HEPABEHCTB.

5. 5 CI10)K€HUE YHCIIOBBIX HEPABEHCTB.

6. 6. | YMHOXEHHE YHCIOBBIX HEPABEHCTB.

7. 7 OneHMBaHUE 3HAYEHUS BBIPAKCHUSI.

8. 8. | HepaBencTBa ¢ 0JTHOW IEpEMEHHOIA.

9. 9 YucnoBble TPOMEXKYTKH.

10 10 I/I306pil>KeHI/Ie YHCIIOBBIX MPOMEXYTKOB HAa KOOPJMHATHON
PSIMOIA.

11 11. | JIunelinbie HEPABEHCTBA C OJTHON IIEPEMEHHOM.

12 12. | Pemienue TMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

13 13. | I'padpuaeckuii MeTOI pEIICHUS JIMHCHHBIX HEPABEHCTB.

14 14. | Pemenue JUHEHHBIX HEPABEHCTB C MTAPAMETPOM.

15 15 Perennie TMHEMHBIX HEPABEHCTB C MOJIYJIEM.

16 16. | UncrnoBble MPOMEKYTKH

17 17 OObenuHEHNE U IEpeceYeHHe NPOMEXKYTKOB, M UX
n300pakeHre Ha KOOPJMHATHON IPSMOH.

18 18. | Cucrtembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

19 19. | CoBOKYIHOCTH HEPABEHCTB.

20 20 Pemenue EJI/ICTGM JUHEWUHBIX HEPABEHCTB C OJIHOU
HEePEMEHHOI.

21 21 Pemenne cHeTeM JUHEHHBIX HEPaBEHCTB C OJIHOM
HEPEMEHHOI.

22. 22. | PemnieHne cUCTEM JTMHEHHBIX HEPABEHCTB C MOIYJIEM

23. 23. | PemnieHue cucTeM JTMHEHHBIX HEPABCHCTB C MTAPAMETPOM.

24, 24. | Penienue cucteM JMHEHHBIX HEPABEHCTB C NAPAMETPOM.

o5 o5 [ToBTOpeHne M cucTremMaTu3anusi y4eOHOTO Marepuaia Io
teme «HepaBeHcTBay.

26. 26. | IIpoBepounas pabota Nel o Teme «HepaBeHcTBay.

27 27 Anamn3  omunOoK, vI[Ol'IyIJ.IeHHLIX B IIP. Pemenune
AQHAJIOTUYHBIX 3a/IaHUM

Tema 2. Keaopamuunas ¢pynkyus 39 uacos

o8, 1 Oynkuus. O6nacTb onpeaereHus U 00JacTb 3HAYSHUH
byHKINN.

29. 2. | CnocoOsl 3a1anus QYHKITUH.

30. 3. | CnoiictBa @ynkimn. Bo3pacranue u yobiBaHue QpyHKIIH.

31. 4. | Hynu ¢pyHkuun.

32. 5. | IlpoMexxyTKH 3HAKOMOCTOSIHCTBA QYHKITHH.

33. 6. | Ilocrpoenue rpaduka pynkmmu y=Kf(x)

34. 7. | Ipadmk Gynxumn y=ax’ , cBoiicTBa U rpaduK.

35. 8. | Mocrpoenwue rpaduka byHKmn y=ax”

36. 9. | Ilocrpoenue rpaduka pynkmu y=Ff(x+a)
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37. 10. | IMoctpoenue rpaduka Gyukimu y=Ff(x)+b

38. 11. | IMoctpoenue rpaduka Gynkiun y=Ff(x+a) u y=f(x)+b

39 12 KBagpatnunas ¢yHKIMsS, €€ Tpapuk W  CBOWCTBA.
AJNTOPUTM MTOCTPOSHHSI KBaIPATUIHOMN (DYHKITHH.

40. 13. | [TocTpoenue kBaapaTUIHON (HYHKIIUH.

41. 14. | UccnenoBanue KBaIpaTHuyHOW (DyHKIIUU.

42. 15. | CgoiictBa k03¢ HUIIHEHTOB.

43, 16. Hcnonp3oBaHWe CBOWCTB KBaJpaTHYHOW (DYHKIMH TIpH
pelIeHnH 3aja4.

44, 17, Hcnonp30BaHWe CBOWCTB KBaJpaTHYHOW (DYHKIMH TIpH
pELICHUH 33124 C TapaMeTPOM.

45, 18, [ToBTOpeHue U cuctemarusalus yueOHOro marepuana Io
teme: «KBaapatnunas QyHKIUDY

16, 19. [IpoBepounass pab6ora No2 mo Teme: «KBagparuunas
byHK1us, ee TpaguK U CBOMCTBaAY.

47, 20. Anamn3  omuOoK, UI[OHYIH@HHBIX B IIP. Pemenune
AQHAJIOTUYHBIX 3a/IaHUM

48. 21. | KontpoabHasi pa6ora.

49, 29, AHanu3  ommooK, JlONYIICHHBIX B KP. Pemenue
AQHAJIOTUYHBIX 3a/IaHUM

50 23 KBanmpatHble = HepaBeHCTBA. AJroput™M = peuieHus
KBaJJpaTHBIX HEPABEHCTB.

51 24, Pemennie KBaapaTHBIX HEPABEHCTB, HCIONb3Yys, CXEMY
pacroio’keHue 1napadoIIsl OTHOCUTEIIFHO 0CcH abcIuce.

52. 25. | Pemenue kBagpaTHBIX HEPABCHCTB

53. 26. | I'padmueckuii MeTo1 penieHus: KBaIpaTHBIX HEPABEHCTB

54, 27. | Meroa MHTEPBAJIOB JUIsl pEIICHUS KBAJAPATHBIX HEPABCHCTB

55. 28. | 3ajmaum, cBOASIIMECS K PEIICHUIO KBAIPATHBIX HEPABEHCTB

56. 29. | Pemenne HepaBeHCTB BBICOKOW CTETIEHU

57 30 Pemenue MPOCTEUIINX JTPOOHO-pAIIOHATBHBIX
HEPaBEHCTB

58. 31. | 3agauu, cBOIAIIMECS K MPUMEHEHUIO METO/Ia HHTEPBAJIOB

59. 32. | Pemenune cucteM KBaJpaTHBIX HEPABEHCTB

60. 33. | Pemienue cuctem KBaJIpaTHBIX HEPABEHCTB

61. 34. | PenieHne KBaJIpaTHBIX HEPABCHCTB C MOJTYJICM.

62, 35, I'padmyeckuii cnocod peuieHus: CUCTEM YypaBHEHUI C
JIBYMsI IEPEMEHHBIMHU.

63. 36. | PemeHue cuctem ypaBHEHHIA ClTOCOOOM TTOJICTAHOBKH.

64. 37. | Pemienue cucteMm ypaBHEHHH cIOCOOOM CIIOXKEHHUSI.

65 38 Pemenne cucrem  ypaBHEHMH  METOJOM  3aMEHBI

] " | IEpEMEHHBIX.

[ToBTOpeHMe W cucTeMaTH3anusl y4eOHOTO Marepuaja Io

66. 39. | teme: «KBagpaTHbIe HEPAaBEHCTBA U CUCTEMbI YPaBHEHUH C
JIBYMsI TIEPEMEHHBIMHI.

Tema 3. Inemenmul nPUKIAOHOT MAMEMAMUKU 27 yacoe

67 |1 MaTeMaTI/I'—IUeCKOG MOJICIUPOBAaHUE. JTambl  PEHICHUS
MPUKIIATHON 3a/1auH.

68. 2. Pemienue 3agau Ha JBUKEHUE.

69. | 3. Pemenue 3ama4 Ha CIUTaBbI, CMECH.

70. | 4. Pemenue 3a1a4 Ha TPOU3BOJUTENIBHOCTD.

71. 5. ITpoueHTHbIC pacueThl. Penienne 3aay.

72 |6 Pemenune 3amay Ha npuMeHeHue (GOPMYIBI CIOXKHBIX
TPOIICHTOB.
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73, 7 bankoBckue Bkimaabl. PemieHue 3agady Ha NPUMEHEHHUE
(hOpPMYITBI CTTOKHBIX TTPOIEHTOB.

74. 8. AOCOIOTHAS TTOTPEITHOCTD.

75. 9. OTHOCHTEIbHASI TIOTPEHIHOCTD.

76 | 10. OcHoBHbIE npaBuiia KOMOHHATOPUKH. [TpaBuio
MIPOU3BEICHUSI.

7. 11. OcHoBHBIE TIpaBUIa KOMOMHATOPUKH. [IpaBuUiio cymMmel.

78 |12 Pemennie maremaTtnyeckux 3agad Ha OCHOBHBIE MpaBUiIa
KOMOWHATOPUKHU.

79. 13. | YacroTta ciry4aitHOTro COOBITHSI.

80. | 14. | Pemenue npuKIagHBIX 32/1a4 HA BEIYUCICHUE YACTOTHI.

81. 15. BeposTHOCTB CiTy4aitHOTO COOBITHSI.

82 |16 Krnaccudeckoe ompeneicHne BEpOSTHOCTH. PereHue
TEKCTOBBIX 3aJ1a4.

83. 17. Dopmyra /151 BBIYUCIICHHS] BEPOITHOCTU COOBITHSI.

81 |18, Pemennie TeKCTOBBIX 3a/lad HAa BBIUMCIICHHE BEPOATHOCTH
COOBITHH.

85. | 19. | Cuayana Obuia urpa. Mrpa B xoctu.

86 | 20. Hauanpupie ~ cBegeHMsT O  CTaTUCTHKH. Orarnsl
CTaTHCTUYECKOTO MCCIICTOBAHUSI.

87. 21. Urenue TabauI U AuarpamMm.

88. | 22. | Mopa. Pa3max. Menuana.

89 |03 Pemenne 3amay  Ha  HAXOXAECHHWE  CTATHCTUYECKUX
XapaKTEPUCTHK.

9 |24 Pemenne 3amauy  Ha  HAXOXKACHHE  CTATHCTUYECKUX
XapaKTEPUCTHK.

91 | 5. [ToBTOpeHue u cuctemaruzalus y4eOHOTO mMarepuana Io
TeMe: «DJIEMEHTHI MPUKIIAJHON MaTEeMaTHKI.

92, 2. HpOBepqufm pabora Ne3 mo Teme «DJIEMEHTHI
MIPUKIIATHOM MaTeMaTHKN.

93, 27, AHanus  omuoOoK, v}lOHyHIeHHI)IX B IIP. Pemenne
AQHAJIOTMYHBIX 3aJJaHHH.

Tema 4.Hucnoswie nocnedosamenvnocmu 24 uaca

94. 1. YucioBbIe MOCIEN0BATEIBHOCTH.

95. 2. Croco0Bb! 3a1aHNs YHUCIIOBBIX IOCIIEI0BATENBHOCTEN

96. | 3. CBoiiCTBa YHCIIOBBIX MOCJIEA0BATEILHOCTEN

97. |4 PekyppeHTHOE 3a/JaHu€e MOCIEe0BATEIbHOCTH

98 | 5. Pemenue 3aaq Ha HaXO0XJICHUE YJIeHa
MOCIIE0BATEIHHOCTH.

99. | 6. ApudmeTrnueckas mporpeccusl.

100. | 7. ®opmyia N-ro wieHa apupMeTHYeCKOH MPOrpeccHH.

101. | 8. CBOICTBO apu(PMETHIECKON MpOrpeccun

102. | o dopmyna cyMMBI N TEPBBIX YJICHOB apu(PMETUUECKOM
MIPOTpeCcCHu.(MIEPBHIN U TTOCICTHUN YWICHBI).

103. | 10. dopmyna cyMMBI N TEPBBIX YJICHOB apu(PMETUUECKOM
IPOTPECCUU.(TTEPBBIA WICH U Pa3HOCTB).

104, | 11 Pemenre pa3audHBIX 33/ad HA MPUMEHEHHE CYMMBI N
MEPBBIX YWICHOB apH(PMETHUECKOM MPOTPECCUH.

105. | 12. ["'eomeTpuyeckas nmporpeccus.

106. | 13. | ®opmyna N-ro YjgeHa reoMeTPHUECKON MPOTrPecCu.

107. | 14. @opMmyna CymMMbI N MEPBBIX WICHOB TI€OMETPUYECKOMN
MIPOTPECCHUH.
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CyMMa OECKOHEYHOH TE€OMETPHUYECKON MpOrpeccuu, y

108. | 15. koTopoit [q[<1

109 | 16. Pemenne pa3nuyHbIX 3a7ady Ha MNPUMEHEHHE CYMMBI
0ECKOHEYHOM reOMETPUUECKOIN POrpecCun

110. | 17. ITporpeccuu n 6aHKOBCKHE PaCUEThI.

111. | 18. | Apudmernueckas mporpeccusi U IpOCTO MPOLEHT

112. | 19. I"'eomeTpuyeckas Mporpeccus U CIOKHBIN MPOIEHT

113. | 20. ITpocreiimas Moenh 0AaHKOBCKOW CHCTEMBbI

114. | 21. 3a/la4i Ha IOCTPOEHHUE MAaTEMATHUYECKON MOJENN

115 | 22, [ToBTOpeHue u cuctemaruszalus y4eOHOTro marepuana Io
TeMe «YHcI0BbIE OCIEN0BATEIBHOCTI.

116. | 23 [IpoBepounass pabora Ne4 1o Teme «YuciaoBsie
110CJIE0BATEIBHOCTI.

117. | 24 Anamn3  omuOoK, UI[OHYIH@HHBIX B IIP. Pemenune
AHAJIOTMYHBIX 3aJJaHUH

Tema 5. Iloemopenue u cucmemamu3zayus yueono2o mamepuaind.

19 uacos

118, 1 Yucna u BbruucieHus. JlelcTBus ¢ OOBIKHOBEHHBIMH U
JECATHYHBIMH TPOOSMHU.

119. 2 [Iponopuus. Pemenue ypaBHEHUM M 3a7a4 C ITOMOUIBIO
npornopuuu. Pemenue 3agay Ha yacTu.

120. 3. | IlpouenTsl. 3aaun Ha POLICHTHI.

191, " Pemenne nMHEMHBIX W KBaApaTHBIX ypaBHEHUH W
HEPaBEHCTB

122. 5. | UroroBasi KOHTpoJbLHasi padoTa.

123, 6 Ananusz  omuoOoK, vI[OHyHIeHHI)IX B KP. Penrenue
AQHAJIOTMYHBIX 3aJJaHUM

124, 7. | PemeHue cuctem JMHEHHBIX YPABHEHUH.

195 8 Pemezme TEKCTOBBIX 3aJlad Ha COCTABJICHHE CHCTEM
JTUHEHHBIX YpaBHCHUN

126. 9. | PemeHune MMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON.

127. | 10. | ®yHKUUH, UX CBOICTBA U rpaUKH.

128 | 11 [Toctpoenne rpaduKoB ¢ MOAYISIMH KaK KyCOYHO-
3a/IaHHBIX QYHKIUN

129 | 12. TO)KILCCTBCVHHI)IC peodpa3oBaHus palMOHAIBHBIX
BBIpKEHUI

130. | 13. CpoiicTBa  cTeneHW.  YMPOIIEHHWE  BBIPAKEHUH €O
crenersiMu. CTaHIaPTHBIN BUJ YUCIIA

131. | 14. | Pemenue 3a1a4 Ha apu(METHICCKYIO TPOTPECCHUIO.

132. | 15. | Pemenue 3a1a4 Ha FT€OMETPHUYECKYIO TPOTPECCHIO.

133. | 16. | Pemenue 3aay Ha JBUKEHHE.

134. 17. | Pemenue TEKCTOBBIX 3a7a4 HA MPOU3BOIUTEITHLHOCTD.

135. | 18. | Pemienue TeKCTOBBIX 3a/la4 HA CIUIABBI M CMECH.

136. | 19, [TpakTuko-opreHTHpoBaHHbIEe 3anaun Ha OI'D (3agaHus

Nel-5)
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[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaAMMBbI

7 xkiaacce

Tema

IInanupyemble pe3yJibTaThl

IToBTOpEHUE.

Y4eHHK CMOXET MOBTOPUTH MaTepuan 5-6 kiacca u oTpaboTarh
MIOJTyYCHHBIC YMEHUS ¥ HABBIKH.

JIuneitHoe
YpaBHEHUE C OJHOM
MEPEMEHHOMN

Yuenuk cmooicem 00vACHAMbG TIOHATHE YUCIOBOTO BBIPAXKEHUS U
BBIPD@KECHUS C IIEPEMEHHBIMM, 3HAYEHHUs YKMCIIOBOIO M  BBIPAXKCHUA C
IIEPEMEHHBIMY, MTOHATUE JUMHEHHOTO YPAaBHEHUS C OJHOM NEPEMEHHOM.
HMHTEPIPETUPOBATh YPABHEHNE KaK MaTeMaTHUECKYI0 MOJENb pPealbHOU
CUTyalluH, OIUCHIBATh CXEMY PEIICHUSA TEKCTOBOW 3a/1ayd, OIUCHIBATh
LIEJIBIE BBIPAXKCHUS.

Yuenux wnayuumcsa: COCTaBIATH BBIPAKEHUE C IIEPEMEHHBIMHM IIO
YCIOBHIO  3a7adyd. BBIMONHATE  NpeoOpa3oBaHHUS — BBIPAKEHHIA:
IPUBOAMUTH TOJOOHBIE ciaraemble, pacKpblBaTh CKOOkH. Haxomutsb
3HAQYCHHWE BBIPAXKEHUS C IIEPEMEHHBIMU IIPU 3aJaHHBIX 3HAYCHUAX
nepeMeHHbIX. KnaccupuuupoBars — anreOpanyeckue  BhIpayKEHHS.
Pemarb nuHeiiHble ypaBHEHUS B OOIIEM BU/IE.

Yuenux nonyuum 603mMONCHOCMb HAYYUMbCS OBIAACTHh CHCIIHATLHBIMH
npuéMamM# peIleHUs] YPaBHEHUH C OJHOW TEPEMEHHOH; YBEPEHHO
MIPUMECHSITH aIrmapaT YpaBHESHUH IS PeIIeHUsT Pa3HOOOPa3HBIX 3a/1a4 U3
MaTEeMaTHKH, CMEXKHBIX IPEIMETOB, IMPAKTHUKH, HPUMEHSITh
rpaduyecKkue  TPEICTaBICHHS  JJIs  WCCIICOBAaHWS  ypaBHCHUH,
coJiepkaiux OyKBeHHbIE KOO PUITUEHTHI

I{enble BoIpaxeHuUs

Yuenux cmoorcem ¢hopmynuposameo

onpeoeneHus: TOXJIECTBEHHO PaBHBIX BBIPAKEHUM, TOKIECTBA, CTETIEHU
C HaTypaJbHBIM TIOKa3aTelieM, OJHOWICHA, OJHOWIEHA CTaHIapTHOTO
BHUJA, KOd(pPUIMEeHTa OJHOUIEHA, CTENEHU OJHOUYICHA, MHOTOYJICHA,
CTEIICHH MHOT'OYJICHA;

c680licmea: CTENEHU C HATypalbHBIM I1OKA3aTeJIEM 3HAKa CTENEHU;
npasuna: A0Ka3aTeIbCTBA TOXKIECTB, YMHOXXEHHUS OJHOYJIEHA Ha
MHOT'OUJIEH, YMHOKEHHUSI MHOTOYJICHOB.

Jloka3zvieamb CBOMCTBA CTENEHW C HATYpPAIbHBIM IOKA3aTEIEM.
3anuchiBaTh M JOKa3bIBaTh (OPMYIBI: TMPOU3BEIACHHUS CYMMBI U
Pa3HOCTH JBYX BBIpaKCHUH,

Pa3HOCTHU KBaJpaTOB JIBYX BBIPAKEHMM, KBajgpaTa CyMMbl U KBajpaTa
Pa3HOCTU JBYX BBIpAXEHUH, CyMMbl KyOOB M Pa3HOCTH KyOOB NIBYX
BBIPAKCHUI.

Yuenuxk naywumcs: 6bruucisamos 3HaYEHUE BBIPAXKEHUH C IEPEMEHHBIMH.
[IpumeHsTh CBOWCTBA CTENEHU I NpeoOpa3oBaHUs BbIPAXKEHHI.
BbINONMHATE YyMHOXKEHHME OJHOWIEHOB M BO3BEICHHUE OJHOYIECHA B
creneHb. [IpUBOIUTE OAHOWIEH K CTAHIAPTHOMY BHAY. 3alUCHIBaTh
MHOI'OYIEH B CTaHAAPTHOM BHJIE, ONPENENATh CTEIIEHb MHOIOWICHA.
[Ipeo6pa3oBbIBaTh MPOU3BEACHUE OJHOUWIEHA U MHOTOUYIEHA; CYMMBI,
Pa3HOCTH, IPOU3BEIECHHUS IByX MHOTOWICHOB B MHOI'OUJICH. BBINOIHATE
pa3y0KeHNe MHOTOYJIEHAa HA MHOXKUTENIN CIIOCOOOM BBIHECEHHSI 0OLIETOo
MHOXHTENS 33 CKOOKH, CIIOCOOOM TIpYNIHPOBKH, MO (opMmyiaam
COKpalIEHHOIO0 YMHOXXEHUS U C MPUMEHEHHUEM HECKOJIbKUX CIOCOOOB.
Vcnonp30BaTh yKa3aHHble NpeoOpa3oBaHUs B IPOLECCE PELICHHs
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ypaBHEHUH, 10Ka3aTeIbCTBA YTBEPKACHU, pEIIeHHs] TEKCTOBBIX 3aj1ad.

Yuenux noxy4um B03MONCHOCT Hay4umscs BBITIOJHSATh
MHOTOIIArOBbIE  MPEe0Opa30BaHUsl  PALMOHAIBHBIX  BBIPAXKCHUI,
MpUMEHsISl IIUPOKU HAOOp Ccrmoco0OB W HPUEMOB; MPUMEHATH
TOXKJIECTBEHHBIE TPEOOpa3OBaHMs JJsl PpEIICHUS TEKCTOBBIX 3a7ad,
pelarh ypaBHEHHsI C HCIOJB30BAHUEM OIEpalUid HaJl OAHOWIECHAMH,
HCII0JIb30BaTh Pa3JI0KEHUE MHOTOYJIEHAa HA MHOMKUTENIH IPU pELICHUU
ypaBHEHUH, BBIOMpPATh pazIUYHbBIE METOABl [UIsl JOKa3aTesIbCTBA
TOKJIECTB.

DyHKIUU

Vuenux cmooicem 00vAcHAMb 3aBUCUMON U HE3aBHCUMOM IIEPEMEHHBIX,
¢byHkuuu, aprymeHTta (QyHKOUHM;, CcHocoObl  3agaHus  (QYHKIUH.
@®opmynupoBaTh ompeneneHus: obmacTu - ompenencHus (QyHKIuM,
obmact 3HaueHW QyHKIMH, TpaduKka GyHKINUU, TUHEHHOW (QYHKIUH,
IPSIMOH TIPONOPIUOHAIBEHOCTH.

Yuenux nayuumcs: [Ipueooums npuMepbl 3aBUCUMOCTEH MEXIy BEH-

yuHaMu.  Pa3nmuyate  cpeam  3aBHUCHMOCTEH  (DyHKIHMOHAJIBbHBIE
3aBUCHUMOCTH. Bbwiuuciames 3HaueHHEe (QYHKIUH TIO0 33JaHHOMY
3Ha4eHHto aprymenTa. CoCTaBiATh TaONWIBI 3HAYEHUH (QYHKIUH.
Crpouts Trpaduk ¢yHknuu, 3amaHHod Tabnuuno. I[lo rpaduky
(GyHKIWU, SBISIFOIIEHCS MOJENBI0 PEeabHOrO IPOIEecca, ONPEACsTh
XapaKTePUCTHKU 3TOro nporecca. CTpouts rpaduk JIuHeRHOM QyHKINN
U IpsIMOM IPONOPLUOHATBHOCTU. ONMCHIBaTh CBOWCTBA ATUX (PYHKIUI

Yuenux nonyuum 603mModcHoCmb HAYYUMbCA NEPEUUCISATH CBONCTBA
9TUX (YHKIMHA, HAXOAWTh HauOOJIbIIEe W HAaUMEHbIIee 3HaueHHE
AMHEHHOW (YHKIMM Ha TPOMEXKYTKE, IOHHUMATh (YHKIUIO Kak
BAOXHEHIIYI0O MaTEeMAaTUYECKYyI0 MOJENb JJs ONUCAHHUs IPOLIECCOB U
SIBJIGHUN OKPYKAIOLIEro MUpa, MPUMEHSTh (QYHKIIMOHAIBHBIN SI3BIK TS
ONHCaHUsI W MCCIENOBAaHMUSA 3aBUCUMOCTEH MeEXIy (U3HYECKUMHU
BEJIMYMHAMHU; TPOBOJUTH MCCIEIOBAaHUS, CBSI3aHHBIE C HW3Y4YEHHUEM
CBOWCTB (pYHKLMH, B TOM YHCJE C UCIOJb30BAaHUEM KOMIIbIOTEpa; Ha
OCHOBE TIpaUKOB H3y4YEHHBIX (QYHKIUI CTpOUTH Oo0Jjiee CIOXKHbIE
rpaduKu (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMMY TOUYKAMH U T. I1.).

CucreMbl JTHHEWHBIX
YpaBHEHUN C JABYMS
MIePEMEHHBIMHU

Yuenux cmoorcem gpopmynuposams

onpeodenenus: PpelIeHUs YpaBHEHUS C IBYMs IIEPEMEHHbBIMM; YTO 3HAYMUT
pEelIUTh ypaBHEHHE C JBYMsI NE€PEMEHHBIMH; IpaduKa ypaBHEHUS C
IBYMsI TIEPEMEHHBIMU; JINHEHHOTO yYpaBHEHUS C ABYMs IEPEMEHHBIMU;
pelIeHNs CUCTEMBI YPAaBHEHUH C IBYyMS IEpEMEHHBIMY;

ceoticmea ypaBHEHUH C IBYMsI IEPEMEHHBIMU.

Yuenux nayuumces:

IIpusooumsv npumepwl: ypaBHEHUS C ABYMs NEPEMEHHBIMU; JTUHEHHOTO
YpaBHEHUS C JBYMs [EPEMEHHBIMH; CHUCTEMbl JBYX JIMHEHHBIX
YpaBHEHUI

C ABYMs IEPEMEHHBIMH; PEAIBHBIX MPOLIECCOB, 1 KOTOPBIX YPaBHEHUE
C AByMAaA TIEPEMCHHBIMHU WA cucremMma ypaBHeHI/Iﬁ C ABYMA
IIEpEMEHHBIMU

SABIIIOTCI MAaTEMAaTUYCCKUMU MOICIAMU. OHpe}IeJ'ISITB, SABJISICTCA JIN
rapa Yyucell pEIIEHUEM TAHHOTO YPAaBHEHUS C JBYMsI IEPEMEHHBIMH.
Onucvieamsb: CBOWCTBA rpaduka JUHEHHOTO ypaBHEHUS B 3aBUCUMOCTH
OT 3HauYeHui kod(unreHToB, rpaduuecKuil METO]] PEIICHUS CUCTEMBI
JIBYX YpPaBHEHUH C JBYMs NEPEMEHHBIMH, METOJI OJCTAHOBKU M METOJ
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CIIOKCHHMS JUI PELICHUS CUCTEMBI IBYX JIMHEWHBIX YPABHEHUM C BYMs
IIEPEMEHHBIMU.

Cmpoums TpaQuK JIMHEHHOrO ypaBHEHHMS C JBYMs IE€PEMEHHBIMHU.
Pemrats cucteMsl AByX JTMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.
Pewamy TeKCTOBBIE 3ajaud, B KOTOPBIX CHCTEMa [BYX JIMHEHHBIX
YpaBHEHUH C JBYMS IIEPEMEHHBIMM SBJIIETCS MAaTE€MaTHYECKOU
MOJZEIBI0 PEAJIBHOrO IpoLecca, W HHTEPIPETHPOBATh pPE3yJIbTaT
peLIeHUs CUCTEMBI.

Yuenux nonyuum 603modcHocmy oénadems CIEHUATBHBIMU MTPUEMAMH
pereHus CHUCTEM  ypaBHCHHUIU; MPUMEHATh  TpauuecKue
MIPEJICTABJICHUSI ISl UCCICIOBAHUSI CHUCTEM YpaBHEHUH, COAEp KaIuX
OykBeHHbIE KOAD(DHUITMCHTHI.

peliaTh HECIIOKHBIE CHCTEMBI IMHEHHBIX YPAaBHEHU C TTapaMeTpaMH.

[ToBTOpEHME u
cUCTEeMaTU3aIus
yueOHOro Marepuana

Yuenux ompabomaem BbIYUCIUTENbHbIE HABBIKM, HABBIKM PELLCHMS
JIMHEHHBIX YPAaBHEHUNW W CUCTEM JIMHEHHBIX YPAaBHCHUMH, HABBIKU
pelleHns TEKCTOBBIX 3aJad IpH IIOMOLIM YpPAaBHEHUH U CUCTEM
YpaBHEHH, HABBIKM TIOCTPOCHHUs rpaduka (QYHKIUHM U OIHCAHHS
CBOWCTB (D)YHKLIMHU, HABBIKU PAOOTHI C OJJHOWIEHAMH U MHOTOUJIECHaMH,
HAaBbIKU Pa3JI0KEHUSI MHOTOUJIEHOB HA MHOXHTENIHU, HABBIKU PabOTHI CO
CTETICHSIMM.

Yuenux noaydum BO3MOIHCHOCMb CUCTCMATU3UPOBATH 3HaHMHA,
MOJIyYEHHBIE 3a Kypc 7 KJlacca.

8 kiace
[ToBTOpEHUE VYyamuecss cMOTYT OBTOPUTH MaTepuan 7 Kiacca W OTpadOTaTh MONydIeHHBIC
Marcpuajia YMCHUS 1 HABBIKU.
ParronasbHbe Yuenux cmoorcem ¢hopmynuposameo
BBIPAKCHUA onpedeneHusi: PALMOHAIBHOIO BBIPAXKEHUS, JOMYCTHUMBIX 3HAYEHUN

IIEPEMEHHON,  TOXKIECTBEHHO  pAaBHBIX  BBIPDAKEHUH, TOXKIECTBA,
PaBHOCUJIbHBIX ypaBHEHHUH, pallMOHAIbHOIO YpaBHEHUS, CTENEHU C
HYyJIEBBIM TI0OKa3aTelIeM, CTENEHW C OTPHULATEIbHBIM II0Ka3aTelleM,
CTaHJIapTHOT'O BUJA YKCiIa, 00paTHON MPONOPIUOHATIBHOCTH;

cgolicmea: OCHOBHOE CBOMCTBO pallMOHAIBHOM ApoOH, CBOWCTBA CTENEHH
C LIeJIBIM TTOKa3aTesieM, ypaBHeHuH, QyHkuuu Y =K/x;

npaeuna: CIOXKEHUWs, BBIUMTAHUS, YMHOXEHUS, JEJIeHHUS JpoOeH,
BO3BEJIEHUS ApOOU B CTENEHb; )CI08Ue PABEHCTBA JPOOU HYIIIO.

Yuenux nayuumcs:

pacnosnasams  1E€Able  pallMOHANbHBIE  BBIPAXEHUs,  JApOOHBIE
paloHaIbHbIE BIPAXKEHHUSI, IPUBOIUTH PUMEPHI TAKUX BBIPAKEHUH.
/loka3vléams CBOMCTBA CTENIEHU C LIEIBIM [TOKA3aTEIEM.

Onucvieamy TpaduyecKuil METOJl pelIeHUsT YpaBHEHUH C OIHOMU
IIEPEMEHHOM.

IIpumensams OCHOBHOE CBOMCTBO pallMOHAIBLHON ApoOU NIl COKpaIlleHus
u npeobpazoBanusi apoGeit. [IpuBoauth npobu k HOBOMY (00IIEMY)
3HaMeHarento. HaxonuTe cyMMy, pa3HOCTb, MPOU3BEACHHUE U YaCTHOE
npoOeil. BbIMOMHATH TOXIAECTBEHHBbIE MPEOOpPa3OBaHUs PaAIlMOHAIBHBIX
BBIPa)KECHMIA.

Pewamb ypaBHEeHMs ¢ IEpEMEHHOM B 3HaMeHarene Apoou.

Ilpumensimoy ~ CBOMCTBA CTENEHUM C ILEJNBIM  IOKazaTreneM  Juis
peoOpa3oBaHus BEIPAKEHHH.
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3anuceieamy YUCIa B CTaHAAPTHOM BHIC. BbinonHsams NOCTPOCHUE U
gyreHue rpapuka GyHkuun y=K/X

Yuenux nomyuum 603mM0x4CHOCMb HAYUUMbCA

BBITIOJIHATh MHOTOILIarOBbIE npeoOpa3oBaHus palOHaIbHBIX
BBIpQ)XKEHUH, IPUMEHSS IUPOKUI HAOOP CIIOCOO0B M MPUEMOB; BHIOMPATh
panMoHaIbHBIN crIOCcO0 pereHus; padoTaTh ¢ 3aJaHHBIMH AJITOPUTMaMU;
IIPUMEHSTh TOXKIECTBEHHBIE IIPEOOpa3OBaHUs MJs PEIIECHUs 3a4ad U3
pa3IMyYHBIX Pa3AeioB Kypca.

KBanparHbie KOpHHU.
JlericTBUTEIbHBIC
qucia

Yuenux cmoorcem gpopmynuposams

onpedeieHus: KBAJIpaTHOTO KOpPHS M3 4uciaa, apupMETHIECKOro
KBaJI[paTHOI'O KOpPHS M3 4YHWCJA, PABHBIX MHOYECTB, I10JIMHOKECTBA,
repeceyeHus MHOXKECTB, 00beTUHEHHS] MHOXKECTB;

ceoticmea: (QyHKIMH Y =x?, apu(METHUECKOTO KBAJPAaTHOIO KOpHS,
yHkImn y = Vx.

Yuenux nayuumces:

Onucviéams: TIOHSATHE MHOXECTBA, SJEMEHTa MHOXECTBA, CIOCOOBI
3aJJaHUs. MHOYKECTB; MHOKECTBO HATYPaJIbHBIX YHUCEII, MHOKECTBO LIEJIBIX
qyucern,

MHOKECTBO PallMOHAJIbHBIX YUCEI, MHOKECTBO JEHCTBUTEIbHBIX YUCET U
CBA3M MEXIYy OSTHUMH YHUCIOBBIMM MHOXECTBAMH; CBSI3b MEKIY
OCCKOHEYHBIMH  JCCATUYHBIMU  JAPOOSIMH W palMOHAIBHBIMH,
HUPPALMOHATIEHBIMU YU CIIAMH.

Pacnosznasams paunoHalIbHBIE W HppallMOHAIbHBIE 4ncia. [IpuBoauTH
MIPUMEPBI PAaMOHAIBHBIX YACE U UPPALUOHAIBHBIX YUCE.

3anucvieams ¢ momompl0  (GopMyn  CBOHCTBA  NIEHCTBUH ¢
JEUCTBUTEIbHBIMU YUCIIAMH.

Jlokazvieams CBOMCTBA apu(METUICCKOTO KBAIPATHOTO KOPHSIL.
Cmpoums rpaduxu GpyHKImii y =x2, ny = V/x.

Ilpumenams TOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHSA TS
BBIYMCIICHHS 3HAUEHUI BBIPAKECHHUI.

Ynpowame BbIpaxkeHus, coaepkamue apudMeTHYecKue KBaJpaTHBIC
kopHu. Pematrs ypaBHeHus. CpaBHHBaTh 3HAYEHUS BBIPAKCHHI.
BreimonHsaTe mpeoOpazoBaHuE BBIPAKEHUH C MPUMEHEHHEM BBIHECEHUS
MHOKHTEJS U3-TI0J] 3HAKa KOPHS, BHECEHUS MHOXHUTEIS N0/ 3HAK KOPHS.
BreinmonHATe  0CBOOOXKIEHHE OT UWPPAMOHATBLHOCTH B 3HAMEHATENe
IpoOu, aHaM3 COOTHOIIEHUN MEXy YHCIOBHIMU MHOXXECTBAMHU M HUX
3JIEMEHTaMU.

yquuK noaydyunt 603MOIHCHOCNIb Haytmmbc;z: pa3BUTh MPCACTABICHUE O
YUCJIC U YHUCIIOBBIX CUCTEMAX OT HATYPAJIBbHBIX OO HGfICTBHTeJ’ILHLIX qucCeli, O
poiM  BBIYMCICHMH B MpakThKe.  BBIMNOJHATE  MHOTOIIArOBBIE
MpeoOpa3oBaHUs PAlMOHANBHBIX BBIPAKEHUHN, WPUMEHSS MIUPOKHIA
Habop cnoco0oB W TPUEMOB;  TPUMEHSATH  TOXKIECTBEHHBIE
npeoOpa3oBaHus ISl PENICHUS 3a/1a4 U3 Pa3IMYHbBIX Pa3JelioB Kypca.

KBanpatusie
ypaBHEHUS

Yuenux cmoorcem ¢popmynuposameo

onpedeiieHusi: YpaBHEHUS TEPBOM CTEMEHH, KBAJAPATHOTO YypPaBHEHUS;
KBaaApaTHOro TpéaneHa, JUCKPUMHWHAHTA KBaAPaTHOI'O0 YpPaBHCHHUA U
KBaJIpaTHOTO TPEXWICHA, KOPHS KBAJIPATHOTO TPEXUIeHa; OMKBAAPATHOTO
ypaBHEHUS,

C6801iCcMea KBaIpaTHOTO TPEXUIICHA;

meopemy Buera n 00paTHyIo el Teopemy.

Yuenux HAYYumcs.
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pacnosHaséamb W TPUBOAWUTH IPHUMEPHl KBAJApPAaTHBIX ypaBHEHUH
pa3IMYHBIX BHUJOB (IIOJIHBIX, HEMOJHBIX, NPHUBEAEHHBIX), KBaApPaTHBIX
TpéxuiaeHoB. OmnuceiBaTh B 0O0IIEM BHUAE pPEIIEHHE HEMOJHBIX
KBaJPaTHBIX YPaBHEHUH.

3anucvieams 1 A0Ka3bIBaTh (HOPMYILY KOpPHEH KBaJIpaTHOIO YPAaBHEHUS.
HccnenoBath  KOIMYECTBO  KOpHEHM  KBaJpaTHOIO  ypaBHEHUS B
3aBMCUMOCTH OT 3HaKa €ro JMCKPUMHHAHTA.

Hokazvieams meopemul: Buera (mpsMyio U 00paTHYIO), O pa3jOXKEHUU
KBaJIpaTHOI'O TPEXYIEHA HAa MHOXHUTENIH, O CBOWCTBE KBaJgpaTHOIO
TPEXUJIEHA C OTPULIATEIbHBIM JTUCKPUMUHAHTOM.

Onucvieams Ha NIPUMEPAX METOJ 3aMEHbl NEPEMEHHOW U1 PEILICHUs
YpaBHEHUH.

Haxooums  KOpHM  KBaJpaTHbIX YPaBHEHMM pa3jIM4YHBIX  BHJIOB.
[Ipumensats TeopeMy Buera u oOpatHyio eil Teopemy. BbInonaHATH
pa3IoKeHUe KBaJpaTHO-

ro TpéxwieHa Ha MHOXUTeIU. HaxoauTh KOpHU ypaBHEHUH, KOTOPBIE
cBomATCAd K KBaapaTHbIM. CoOCTaBIATb KBaJpaTHbIE YPABHEHUS H
ypaBHEHUS, CBOZSIINECS K KBaJPATHBIM, SABJISIIOLUECS
MaTEMaTUYECKUMH MOJIEIISIMU PEaIbHBIX CUTYaLUi.

Yuenux nonyuum 6o3moorcnocmo

pelars KBaJApaTHbIE YPaBHEHHMs C IapaMeTpaMH U IPOBOJUTH
HCCIIEA0BAHUE BCEX KOPHEW KBAJIPAaTHOTO YPAaBHEHUS; BOCIPOU3BOIUTH
TEOPUIO C 33JaHHOM CTENEHBIO, OBJAACTh CHELUAJBHBIMU INPUEMAMU
peuIeHusl YpaBHEHHM; YBEPEHHO IPUMEHATH anmnapar ypaBHEHUHU U
peleHust pa3sHOOOpa3HbIX 3a/1a4 U3 MAaTEMAaTUKU, CMEXHBIX MPEIMETOB,
MIPaKTUKU; MPUMEHATh rpaduyecKue MpeaAcTaBICHUs ISl UCCIEIOBAHUS
YpaBHEHUH,  COAEp)KAIIMX  [apaMeTp;  COCTABJSATh  IUIAH U
IIOCJIEZI0BATEIBHOCTD JIEUCTBUN B CBSI3U IPOTHO3UPYEMBIM PE3YJIBTaTOM;
OCYHIECTBJISITh KOHTPOJIb, KOPPEKLHIO, OLIEHKY JEHCTBHI ITapTHEpA.

[ToBTOpEHME u | Yuawuecsa wayuamcs: WCNONB30BaTh NPUOOpETEHHBIE 3HAHUS W YMEHHUS B
cUcTeMaTu3alus MPAaKTUYECKOU JIEATEIIbHOCTU U OBCEHEBHOM KU3HU
y4eOHOro
Marepuaia
9 kJacc
[ToBTOpEHUE VYyamuecs cMOTYT MOBTOPUTH MaTepuan 8 Kiacca W O0TpadOTaTh MONyYeHHBIC
Marepuaiga YMEHUS U HABBIKH.
HepasenctBa Yuenux cmoorcem:

Pacnosnaéams 1 TpUBOOUTH TNPUMEPHI  YHUCIOBBIX HEPABEHCTB,
HEPABEHCTB C IIEPEMEHHBIMM, JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

Dopmynuposamsy:

onpedeneHusi: CpaBHEHHS JABYX 4YMCEJ, PELICHUS HEPaBEHCTBAa C OIHOMU
IIEPEMEHHON,  PaBHOCHUJIBHBIX  HEPABEHCTB,  PEILIEHUS  CHCTEMBI
HEPaBEHCTB C OJHOW MepeMEHHOW, 00JaCTH OIpe/eeHHs] BhIPaKEHMUS,
C60licmea YNCIIOBBIX HEPABEHCTB, CIIOKEHHUS U YMHOMKEHUS UYHCIIOBBIX
HEPaBEHCTB.

/loka3vieamy: CBONCTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHHUU U
YMHO>KE€HUU YHCIOBBIX HEPABEHCTB.

Yuenuk nayyumcs:

Pewams nuHeliHble HEpaBEHCTBA. 3aMUCHIBATh PEIICHUS HEPABEHCTB U
UX CHCTEM B BHJIE YHCIIOBBIX MPOMEKYTKOB, 00bEAMHEHUS, IepECEUCHUS
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YHCIIOBBIX IIPOMEXKYTKOB. Pemate cUCTeMy HEPaBEHCTB C OJHOU
nepeMeHHoil. OrleHMBaTh 3HaueHHE BbIpakeHHs. IM3o0paxkars Ha
KOOpDAWHATHOM  NIPSIMOM  3aJaHHBIE  HEPABCHCTBAMM  YHUCIIOBBIC
MIPOMEXKYTKH.

Yuenux nonyuum 603modcHocmy:

océoums  pasHOOOpasHble NPUEMBI  JOKa3aTelnbCTBA  HEPABEHCTB,
YBEPEHHO MPUMEHSTD almapar HepaBeHCTB JUIsl peIICHHs pa3HO0Opa3HbIX
MaTeMaTU4eCcKUX 33/1a4, 33/1a4 U3 CMEXHBIX ITPEMETOB U ITPAKTUKH;
npumenams — TpauUUecKue  IMPEJICTABICHUS  JUISL  MCCIIEAOBAHUS
HEpaBEHCTB,  CHCTEM  HEPaBEHCTB,  COJCp)KaluX  OyKBEHHBIC
KOA((PUIIMEHTHI.

Ksanpatuunas
byHKIIS

Yuenux cmoorcem:

Onucvigamsy ToHATHE QYHKIMU KaK MPaBUia, YCTAaHABIMBAIOLIETO CBS3b
MEX]y 2JIEMEHTAMU JIBYX MHOKECTB.

Dopmynuposamy:

onpedenenusi: Hyns  (QyHKIMM; TPOMEXYTKOB 3HAKONOCTOSHCTBA
¢bynkuuu; QyHKIUM, Bo3pacTaromeil (yObIBaromieil) Ha MHOMECTBE;
KBaJIpaTUYHOM (PYHKIMM; KBaPaTHOIO HEPABEHCTBA;

ceolicmea KBaJpaTHIHON (DYHKIIHH;

npasuna NOCTPOeHUs rpaduKoB (GYHKLIUN C MOMOLIbIO IpeoOpa3oBaHUit
Buga f(X) —kf(x); f(x) =»f(x)+b; f(x) »f(x+a)

Yuenuk nayyumcs:

Cmpoums tpaduku QyHKIHMA ¢ moMoIIbl0 mpeodpa3oBanuii Buma f(X)
—kf(x); f(x) =f(x)+b; f(x) =f(x+a)/

Cmpoums rpaduk kBagpatuuHoil ¢pyHkuuu. Ilo rpaduky kBagpaTuyHOR
(yHKINU ONTMCHIBAThH €€ CBOWCTBA.

Onucvliéams CX€MaTUYHOE PACIIONIOKEHUE MapadoJibl OTHOCUTEIBHO OCH
abciucc B 3aBUCUMOCTH OT 3Haka crapmero koddduiuenrta u
JUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAaJPATHOIO TPEXUIIEHA.

Pewamv ¥BagpaTHbIE HEPAaBEHCTBA, WCIOIB3YS CXEMY PaCIIONOKEHUS
napaboJIbl OTHOCUTENBHO ocHu alcIuce.

Onucvieams TpauyecKrii METO]] pEIIeHUs] CHCTEMBI JIBYX YpaBHEHUH ¢
JBYMsl TIEPEMEHHBIMHM, METOJ IMOJCTAHOBKM M METOJ CIIOKEHUS JUIs
pelIeHHs] CUCTEMBl JBYX YpPaBHEHUH C JABYMS NEPEMEHHBIMM, OJHO M3
KOTOPBIX HE SIBIISICTCS JTMHEHHBIM.

Pewamwv TexkcToBble 3a7auM, B KOTOPBIX CHCTEMa JBYX YypaBHEHUH C
JBYMsI TIEPEMEHHBIMHU SIBIIIETCSI MAaTEeMaTHYECKOH MOJICNBI0 PEabHOTO
nporecca, U MHTEPIPETUPOBATh PE3YJIbTAT PEILICHHUsI CUCTEMBbI/

Yuenux nomyuum 603M0OHCHOCMb HAYUUMBCS

MIPOBOJIUTH MCCIIEIOBAHNUS, CBI3aHHbIE C U3YUYCHHEM CBOMCTB (DyHKIMI, B
TOM YHCJIE€ C WCIOJNF30BAaHHEM KOMITBIOTEpa; Ha OCHOBE TpaduKoB
U3YYEHHBIX (YHKIMHA CTPOUTH Oosee cloxHbe Tpaduku (KyCOUHO-
3aJJaHHbIE, C «BBIKOJIOTBIMI) TOYKAMH U T. 11.);

UCMOJb30BaTh (DYHKIIMOHAJIbHBIE MPEJCTABICHUS U CBOMCTBA (DYyHKIIMIA
JUTSL pEeNICHNs] MAaTEeMaTHYECKUX 3aJ1ad M3 Pa3IMYHBIX pa3JelloB Kypca.

OneMeHTHI
MIPUKJIAJHON
MaTEMaTHKH.

Yuenux cmoorcem:

Ilpusooumsv npumepwvi: MaTEMaTUUECKNX MOJENICH PEATbHBIX CUTYaIUil;
MPUKIAMHBIX  3a7a4; OpUOMIKEHHBIX  BEIIMYUH;  HCIOJBb30BAHUS
KOMOWHATOPHBIX MPABHJI CYMMBI M TIPOU3BE/ICHUS;, CITy4allHbIX COOBITHH,
BKJIIOYasi JOCTOBEpHbIE W HEBO3MOXHBIE COOBITHS; ONBITOB C
PaBHOBEPOSITHBIMHU HUCXOIaMU;

MIPEJICTABJICHMS] CTATUCTMYECKUX JAHHBIX B BHJE TaOJHI], JUarpamm,
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rpadUKoOB; HCHOJIb30BAHUS BEPOSATHOCTHBIX CBOWCTB OKPY’KAIOLIUX
SIBJICHUU.

Dopmynuposamy:

onpeoeneHus: a0COJIFOTHOM MOTPELTHOCTH, OTHOCUTEIBLHOMN
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHUS, HEBO3MOXXHOTO  COOBITHS;
KJIaCCUYECKOE ONpeieNieHIe BEPOSTHOCTH;

npasuna: KOMOMHATOPHOE MPAaBHIO CYMMBbI, KOMOMHATOPHOE IPABUIIO
MIPOU3BE/ICHUS.

Yuenuk nayuumcs:

Onucvlgams 3Tanbl pelICHUs TPUKIaTHON 3a1a4H.

Hosacuams u 3anucviéams (HOpPMYILy CIOXKHBIX MpoueHToB. [IpoBoauTh
MIPOLIEHTHBIC PACUYETHI C UCTIOIH30BAHUEM CIIOKHBIX MTPOIEHTOB.
Haxooums TOYHOCTH TpHOMMKEHUS 10 TabiauIEe NPHOTMKEHHBIX
3HaUEHUN BeNWYMHBL. Vcronb3oBaTh pazinyHble  (GOpMBI  3amucH
NPUOTMKEHHOTO

3HaueHUs BeNMYUHBL. ONCHUBATH MPUOTMKEHHOE 3HAYCHUE BETTUYUHEIL.
1Ipo6ooums OMBITHI CO CTyYallHBIMU UCXOIAMH.

[TosicHsTh W 3anmuchiBaTh (HOPMYITY HAXOXKICHUS YACTOTHI CIy4aifHOTO
coObiTug.  OnuChIBaTh  CTAaTHCTUYECKYI0  OLIEHKY  BEPOSTHOCTHU
CIIy9aifHOTO COOBITHSI.

Haxomuth  BEepoOSTHOCTH  CIlydyalHOTO  COOBITUSL B ONBITaX C
PaBHOBEPOSTHBIMU UCXOJAMH.

Onucviéams 3Tallbl  CTaTUCTHYECKOro ucciuenoBanus. Odopmiarsb
nH(OpMALIHIO B BUAC TAOIHIl U quarpamm. V3Biekats WHGOpMAILUIO W3
Tabnuu U auarpamm. HaxoauTh U MPUBOAUTEH MPUMEPHI HCIIOIb30BAHHUS
CTATHCTUYCCKUX XapaKTePUCTHK COBOKYITHOCTH JaHHBIX: CpEIHEe
3HAauUeHUE, MOJIa, pa3Max, MeJHaHa BEIOOPKH.

Yuenux nomyyum eo3moorcnocmo

NOHAMb, YTO 4YHUCIOBBIE JAHHBIE, KOTOpPbIE HCIOJIB3YIOTCS Ul
XapaKTEepPUCTHUKH  OOBEKTOB  OKPY)KAIOLIEr0  MHUpa,  SBISIOTCA
MPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO MO 3alHUCH NPUOIMKEHHBIX
3HAYeHUH, COJAEpKaIIMUXCS B HMH(OPMAIMOHHBIX HCTOYHHMKAX, MOXKHO
CYIUTh O MOTPEIIHOCTH MPUOIKEHNUS;

* MOHATH, YTO MOTPELIHOCTh pe3yJbTaTa BBIYUCICHUN JOJKHA OBITh
COM3MepHMa C MOTPEUIHOCTHIO0 UCXOAHBIX TAaHHBIX;

* IPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHU3aluu cOOpa JaHHBIX MpPU
MIPOBEJICHUH OMpoca OOLUIECTBEHHOIO0 MHEHHUS, OCYLLECTBIISITh X aHAJIN3,
MPEJCTABIATH PE3yIbTAThI ONPOCa B BHJIE TAOIULIBI, AUATPAMMBI;

* IpUOOpPECTH OMBIT MPOBEAEHUS CIy4YaillHBIX SKCIEPUMEHTOB, B TOM
YHCJIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOJIETMPOBaHUS, MHTEPIIPETALUU X
pe3yIbTATOB;

*  HAY4YUTbCAd  HEKOTOpPHIM  CIELUAIbHBIM  IpUEMAM  pEIICHUs
KOMOMHATOPHBIX 3a/1a4.

YucioBwle
MOCJIEIOBATEIILHOCTH

Yuenux cmoorcem:

IIpusooumy npumepbl: MOCIIeI0BATEIbHOCTEN; YHCIIOBBIX
MIOCJIEI0BATEIBHOCTEN, B YaCTHOCTH apupMeTHIeCcKon "
TreOMETPUUYECKO MpPOrpeccuil; MCIOJb30BaHUS IOCIEI0BATEILHOCTEN B
peaJIbHOM JKM3HM; 3a/1a4, B KOTOPBIX paccMaTpUBAIOTCS CYMMBI C
OECKOHEYHBIM YHCIIOM CJIaraeMblX.

Onucvieamy: MIOHATHS IIOCJIE0BATENBHOCTH, qJIeHa
MOCJIEZI0BATEIBHOCTH; CIOCOOBI 3aJaHUS ITOCJIEJOBATEIbHOCTH.

Yuenux nayuumcsa:

Buvlyucname: diieHa TOCIENOBAaTEIbHOCTH, 3aJaHHOM (GopmMynoil N-ro
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YJieHa WIH PEKYPPEHTHO.

Dopmynuposamy:

ONpEACIICHUSA: apu(METUYECKOH  TPOTPECCHH,  TeOMETPHUECKOU
MPOrPECCry; CBOMCTBA UJICHOB apH(PMETHUYECKOH U TeOMETPUYECKOit
MPOrpeccuil.

3a0asame  apu(METHUECKYIO U TEOMETPUYECKYI0  IPOTPECCHH
PEKYPPEHTHO.

3anucvieamov u noscuams HOpMyIBI 00IIETO WieHa apu(PMETHISCKON U
reOMETPUUYECKON TPOrpecCuil.

3anuceiBaTh M JIOKa3bIBaTh: (OPMYJIBl CYMMBI N TEPBBIX UJICHOB
apumeTuyecKoil W reoMeTpUYecKodM  mporpeccuid;  GopMmyIbl,
BBIPA)XKAIOIIHE CBONCTBA WICHOB apU(METHYECKOW M Te€OMETPHUYECKOM
nporpeccuii.  BprmciATh  CyMMy OECKOHEYHOH  T€OMETPHUYECKOM
nporpeccun, y Kotopoit || < 1. IlpencraBnste OeckOHEYHBIE
MepUONYECKHEe TpOOH B BHJI€ OOBIKHOBEHHbIX.

Yuenux nomyuum 6osmodrcHocms:

pewams KOMOMHUPOBAHHBIE 33/1a4H C IPUMEHEHUEM (OpMyII N-TO YieHa
U CyMMBl N MEpBBIX WICHOB apu(METHYECKOW U TI'eOMETPUYECKOil
IIPOTPECCUM, IPUMEHSS IIPU 3TOM allllapaT YPaBHEHU U HEPABEHCTB;
noHumMams ApUPMETUYECKYI0 U TEOMETPUYECKYI0 IPOrpeccuu Kak
(GYHKIMM HATypaJbHOTO apryMEHTa; CBS3bIBaTh apU(METHUYECKYIO
IIPOIPECCUI0 €  JIMHEWHBIM  POCTOM, T€OMETPUYECKYID — C
SKCIIOHEHIIMAJIBHBIM POCTOM.

IToBTOpEHME
cucreMaTu3anus
y4eOHOro
Marepuaia

u

Yuawuecss nayuamcsi: WCHONB30BaTh NPUOOPETEHHBIC 3HAHUS W YMEHHUS B
MPAaKTUYECKOU JIEATEIIBHOCTU U MOBCEAHEBHON KU3HU
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