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1. ITosicHUTeIbHAA 3aIIMCKA
Pabouas nporpamma 1o npeamery «MaremaTtuka: anredpa U Hayaia MaTeMaTH4YE€CKOrO aHaIH3a,
reoMeTpus» (0a30BbIi YPOBEHb) pa3paboTaHa B COOTBETCTBHUH C:
- ®denepanpHbiM 3akoHOM OT 29.12.2012r. Ne 273 — ®3 «O6 obpaszoBanum B Poccuiickoit
Denepauun»;
- @epepanbHBIM TOCYIJApCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CpeIHero o0Iero
o0pa3oBaHusl, YTBEPKACHHBIM IMpHKa3oM MuHHCTEpCcTBAa 00pa3oBaHMUs M Hayku Poccuiickoit
O®eneparuu ot 17 mast 2012 r Ne 413 (¢ u3MeHEHUAMU U JONOJHEHUsIMH B pen. [lpukazos
MunoOpHayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613)
- [loctaHoBiIEeHNMEM [71aBHOTO TOCYAapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoit denepanuun
ot 28 centsaops 2020 roga Ne 28 «O6 yrBepxkaeHun canutapHbix npasui CII 2.4.3648-20
"CaHUTapHO-3MUJEMHUOJIOTHYECKHE TPeOOBaHUS K OpraHu3alMsM BOCHMTAaHUS M OOydeHus,
OT/AbIXa U 03I0POBJICHHUS IE€TEH U MOJIOJICKH"»;
- [Ipukazom MunucrepcrBa npocsemenus: Poccuiickoit deneparn ot 20.05.2020 Ne 254 «O6
YTIBEpXKIEHUH (heepanbHOro TepeuHsi y4eOHHWKOB, JOMYIICHHBIX K HWCIOJIB30BAHUIO IIPH
peanu3alMi HUMEIOIIUX TOCYJAapCTBEHHYIO aKKpPEIUTAIMIO 00pa3oBaTeNbHBIX MHPOTrpaMM
HA4yaJbHOrO0 OOLIEro, OCHOBHOTO 0OIEro, cpeiHero obmiero oOpa3oBaHHs OpraHU3aLUsSMU,
OCYIIECTBIISIOMMMH 00pa30BaTEIbHYIO ACATEIBHOCTEY (B pea. oT 23.12.2020 Ne 766);
- IlpumepHOoil OCHOBHOW 00pa3OBaTENIbHONW MPOTPAaMMBbI CPEIHEr0 00Iero oOpa3oBaHUS,
o100peHHON peleHueM (QeneparbHOro y4eOHO-METOAMUYECKOT0 OOBEIWHEHUS MO OOIIeMYy
oOpa3zoBanuio (mpoToko ot 28 urons 2016 1. Ne 2/16-3);
- OcHoBHO#t 001eo0pazoBarensHoi mporpammoir COO MOY «COII Ne 9y yTBep:KAeHHON
pemenrem neaarorudeckoro copera oT 31.08.2021 (ITpoTtokoi Nel).
- [Iporpammoii Bociutanuss MOY «COIL Ne 9.
- IlporpamMma s o01meoOpa3oBaTeNbHBIX yUpexaeHui. Anredpa 1 Havala MaTeMaTHYeCKOTro
aHaimsza 10-11 xmacc. ABtop — cocraBurens: M.U. 3ybapeBa, A.I'. Mopnakouu. Mockaa,
MmuemosuHa, 2011 rog
- Ilporpamma 11t oOmieoOpa3oBarenbHbIX yupexkaeHuid. «l'eomerpus 10-11 kmace». ABTOp-
cocraButens: T.A. Bypmucrtpona, «IIpocsemenuer, 2010 rox

2. MecTo yueOHOro npeamera B y4eOHOM IJIaHe
[Ipennaraemass pabouas mporpamma Tmo mnpeamery  «Maremaruka: anrebpa W Hadana
MaTeMaTU4YeCKOTr0 aHalin3a, reoMeTpus» (0a30BbIN ypoBeHb) paccunTtana Ha 340 4acos:
10 kimacc — 5 yueOHbIX yacoB B Henenio, 170 ydeOHBIX yaca B TOJl
11 kiacc — 5 yueOHbIX yacoB B Henento, 170 ydeOHBIX yaca B Tojl

3. YueOHO-MeTOAMYECKHIT KOMILIEKC /JIsl peaju3aiiu NporpaMmmabl:
1.Anrebpa u Hayasna MaTematuueckoro aHanusza. 10-11 xmaccel. B 2 4., yacts 1. Mopakosuu A.
I'. YuyeOHuk ans yvammxcsi oOmeoOpa3oBaTelbHBIX yupexkaeHuil (6a3oBbiii ypoBenb) A. I
Mopakosuu, MockBa: «Muemo3uHa», ¢ 2020 r
2.Anrebpa u Havana MatemaTudeckoro aHanusa. 10-11 kmaccel. B 2 4., gacte 2. 3agauyHuk s
ydamuxcsi 001eo0pa3oBaTeIbHbIX yupekaeHuil (0a3oBeiii ypoBeHs), A. I'. Mopakosuy, JI. O.
Henumena, T. A. Kopemkosa, T. I'. Mumyctuna, I1. B. Cemenos, E. E. Tynsuunckas , noj pes.
A.T. Mopakosuya, MockBa, «Muemo3uHa», ¢ 2020 rog
3. J.C.Atanacs u ap. ['eomerpuslO-11. YuyeOnuk s oOuieo0pa3oBaTeIbHBIX YUPEKICHUH,
Mockaa, «IIpocsemenue», 2020 roa



B coorBerctBuu ¢ npuHsaTod KoHuenmumweil pa3BUTHST MaTeMaTH4eCKOIO
oopazoBanusi B Poccuiickoii ®egepamum, MaTreMaTHYecKoe o00pa3oBaHWE peliaeT, B
YaCTHOCTH, CJIEAYIOIINE KIIOUEBbIC 3aaUH:

—  NPEeIOCTaBJICHUE KOKXIOMY OOy4aromeMycss BO3MOXHOCTH JOCTHKECHHSI YPOBHS
MaTeMaTHYECKUX 3HAHUHN, HEOOXOIMMBIX JJIs JAIbHEHIIICH YCTICIIIHOM KU3HU B OOIIECTBE;

— of0ecrieyeHue HEOOXOAMMOTO CTPaHE KOJWYECTBA BBITYCKHUKOB, MaTeMaTHYECKas
MOATOTOBKA KOTOPBIX AOCTATOYHA IS MTPOJIOJKEHHSI 00pa30BaHus B PA3IMYHBIX HANPABICHUSIIX
U IS TPAKTUYECKOU JEATEIHHOCTH, BKJIIOYAs MPENOJaBaHUE MaTeMaTHKH, MaTeMaTHYECKHE
uccienoBanus, paboty B chepe HHPOPMALIMOHHBIX TEXHOJIOTUHN U JIp.;

— TOATOTOBKAa OOYYAOIIMXCS B COOTBETCTBUU C MX 3aIMPOCaMHU K YPOBHIO MOATOTOBKH B
cdepe MaTeMaTHUEeCKOro 00pa3oBaHUsl.

[lenn ocBoeHHWsT TPOrpaMMbl 0a30BOr0 YPOBHSI — OO0EClEYeHHE BO3MOXKHOCTH
WCTIONB30BAaHUSI MAaTEeMATUYECKUX 3HAHUM W YMEHUH B TMOBCETHEBHOM XU3HU M BO3MOXHOCTH
YCIIECITHOTO TPOJOHKCHHUST 00pa30BaHMS TIO CIICIHUATBHOCTSAM, HE CBSI3aHHBIM C TPHUKIIATHBIM
HCIIOJIb30BaHUEM MAaTEeMAaTUKH.

IIporpamma nmo MatemMaTnke Ha 0a30BOM YpOBHe IpEHA3HAYCHA I 00yUYarOIIUXCS
CpeIHEel IIKOJbl, HE UCHBITHIBABIIMX CEPbE3HBIX 3aTPYAHEHUN Ha MpPEIbIAyIIeM YpOBHE
o0OydeHusl.

OOyyaronuecs, OCYIIECTBISIOMNE O0O0ydeHHe Ha 0a30BOM YpOBHE, JIOJDKHBI OCBOHTH
o0mre MaTeMaTHYeCKUe YMEHUs, HeOOXOUMBIE IS )KMU3HH B COBPEMEHHOM OOIIECTBE; BMECTE
C TEM OHU TIOJTy4alOT BO3MOXXHOCTh U3YUHTh MPEAMET TIIyOKe, C TeM, YTOOBI B TAJTBHEHUIIIEM TIPU
HEOOXOIMMOCTH U3y4aTh MATEMATHKY ISl TPO(EeCCHOHAIEHOTO TPUMEHEHUS.

B mnporpammMe ompeneneHa MOCIENOBATEIBLHOCTh HW3YYEHHUS MaTepuana B paMKax
CTaHaapTa JUIsl cTapiiel MIKOJIbl U MyTH (GOPMUPOBAHMS 3HAHUM U YMEHMI, HEOOXOIUMBIX IS
MPUMEHEHHUS B MPAKTUYECKOW NEATEIBHOCTH, W3YYCHHS] CMEKHBIX AUCIMILINH, MPOJIOJDKEHUSI
o0Opa3oBaHus, a TaKkxke pa3BuTHA ydamiuxcs. [Iporpamma siisiercs 6a30BOM, UMEET JIMHEHHYIO
CTPYKTYpYy, OTBeYaeT TpeOOBaHUSAM OOS3aTEILHOTO MHHHUMYyMa COAEpXkKaHHs 0Opa3oBaHUS.
[IpenonaBanue yuebHoro npenmera «Marematuka» B 10-11 kiaccax OCyIIECTBISIETCS IMyTEM
CUHXPOHHO-TTAPAIUIEIHHOTO M3YYCHHsI Kypca C HCIIOJIb30BaHHEM OJIOYHO-MOIYJIBHOTO METOJIa
opranuzanuu ydeOHoro mporecca (ocHoBanue- Ilucemo MuHuUCTEpCcTBa 00pa3oBaHUs
Pecry6osnku Komu ot 15.02.2013 roma «O HEKOTOPHIX acleKTax pa3paboTKH y4eOHBIX TIJIaHOB B
0011e00pazoBaTeNbHBIX yupexkaeHusx Pecmyomuku Komn).

4. [InanupyeMble pe3yJbTaTbl OCBOCHHS Y4eOHOr0 MpeaMera, Kypca
[Inanupyemble pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «MaremaTuka: anreOpa ¥ Hauana
MaTeMaTHYeCKOro aHajau3a, reoMmerpus» (6a3oBbiii ypoBeHp) PI'OC COO ycraHaBiIMBaeT
TpeOoBaHUS K pe3yjbTaTaM OCBOEHHUS y4eOHOro HpeaMeTa: JIUYHOCTHBIM, METApEeIMETHBIM U
IPEIMETHBIM.

JIn4HOCTHBIE pe3y/ibTaThI:
— OpHeHTalMs oO0y4aroIlMXcs Ha pealu3aldio IO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB,
MHHUIMATUBHOCTb,  KPEaTUBHOCTh, TOTOBHOCTH M  CHOCOOHOCTH K  JINYHOCTHOMY
CaMOOIIPEeIeNIEHUIO0, CTIOCOOHOCTh CTABUTh LIEJIN U CTPOUTH KU3HEHHBIE IIIaHBI;



— TOTOBHOCTh M CIIOCOOHOCTH OOY4YalOIIMXCS K CAMOpPAa3BUTHUIO U CAMOBOCIMTAHUIO B
COOTBETCTBUU C 00I[€YEIOBEUECKIUMH LIEHHOCTSIMH U HeallaMi TPakIaHCKOTo OOIIeCTBa;

— HpaBCTBEHHOE CO3HAHME M TIOBEJICHME HA OCHOBE YCBOEHHS OOIEYEIOBEYECKUX
LEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS U TMOBEIEHHUS B IMOJMKYIBTYPHOM MHUpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH TUAJIOT ¢ IPYTHMH JIOJIbMH, TOCTHTaTh B HEM B3aUMOTIOHUMAHUS, HAXOIUTh
oO011ye eau U COTPYAHUYATh IS UX JOCTHKCHHUS,

— IpUHIATHE  T'YMaHUCTHMYECKMX  IIEHHOCTEH,  OCO3HAaHHOE,  YBAXKUTEIBHOE U
OOpO’KeTaTeIbHOE OTHOIIICHHUE K IPYTOMY Y€JI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

— pa3BUTHE KOMIIETEHIMI COTpyIHUYECTBA CO CBEPCTHHKAMH, JAETbMHU MIIAJIIIETO
BO3pacta, B3pOCIABIMH B  00Opa3oBaTelbHOW,  OOIIECTBEHHO  IOJIE3HOW,  y4deOHO-
HCCJIEIOBATENBCKOM, MPOSKTHON U IPYTUX BUIAX JIEATEIbHOCTH.

—  MHpPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHsS  HayKH,
3HaYMMOCTH HAyKH, TOTOBHOCTh K HaYyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOU
uHbopMaIlMell 0 TEePeqOBBIX AOCTHKCHHUSIX U OTKPBITUSX MHUPOBON M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, HaA
NPOTSKEHUHM BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEphIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON PO ECCHOHATIBHON 1 00IIIECTBEHHON JeATEeIbHOCTH;

—  OCO3HaHHBIM BBIOOP Oynymiei nmpodeccuu Kak MyTh U CIOCO0 peamu3aii COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB;

— TOTOBHOCTh OOy4aromMXcsi K TPYJOBOH NPOPECCUOHATBHON IESITEIBbHOCTH Kak K
BO3MOXKHOCTH  y4yacTHsl B PEIICHWH  JHUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0O0IIeHAIIMOHANIBHBIX TPOOIIEM;

—  MOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYLY U JIOASIM TPYIa, TPYIOBBIM JOCTUKEHUSIM,
OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJAM TPYAOBOM
JeSITeNIbHOCTH;

— TOTOBHOCTh K CamMOOOCTY>KMBaHHUIO, BKJIIOYas OOy4YeHHE M BBIMOJIHEHHE JOMAITHUX
00s13aHHOCTE.

—  (usnueckoe, AMOIIMOHAIBHO-TICUXOJIOTUYECKOE, colajgbHOe Onarormnosy4dne
oOyyaromuxcs B JKU3HU 00pa3oBaTeIbHON OpraHM3alyH, OIIYIIEHHE ACTbMHU O€30MacHOCTH U
MICHXOJIOTHYECKOT0 KOM(pOopTa, UHPOPMALMOHHON OE30MaCHOCTH.

MertanpeameTHble pe3yJibTaThl
MeranpenqmMeTHble  pe3ysbTaThl  OCBOEHHST  OCHOBHOW  0Opa3oBaTelIbHOW  MpPOrpamMMmbl
NpeaAcTaBJIeHbl TPeMs TPYNINAaMHM YHUBEPCAJIbHBIX Y4eOHbIX aeiicTBuil (YY/):
PeryisiTuBHbIe YHHBepPCaJIbHbIE yUeOHbIe AeilicTBUS
BbInyCKHUK HAYYHUTCS:

—  CaMOCTOSITEJIBHO OMNpENEeNsATh IeJIM, 3aJaBaTh HapaMmMeTpbl U KPUTEPHUH, MO KOTOPHIM
MO3KHO OIIPENIEINTD, YTO 1I€JIb JOCTUTHYTA;

—  OILICHMBATh BO3MOJKHBIE MOCIJIEJCTBUS JOCTUKEHHS TOCTABICHHOM €N B EATEIBHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOLIUX JIFOJIeH, OCHOBBIBAsICh HA COOOpPaKEHUAX ITHKU U
MOpaJH;

—  CcTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7aud B O0Opa30BaTEILHOUN JCSITEIBHOCTU U
YKU3HEHHBIX CUTYaIUsX;

— OIICHMBAaTh pECYpChbl, B TOM UYHUCIE BpeMs M JApyrHe HEMaTepHalbHBIE PECYPCHI,
HEOOXOUMbIE JJIs JOCTUKESHHUSI TOCTABICHHOM 11eTH;



— BI)I6I/IpaTL OyTb AOCTHIXKCHUA LECJIH, IMIJIAHUPOBATHL PCHICHUC IMOCTABJICHHBIX 3ajady,
ONTUMHU3HPYS MaTepUabHbIE U HEMaTEepPHAIbHBIE 3aTPAThI;

—  OpraHu3o0BbIBaTh 3(PQPEKTUBHBIM MOUCK pPECYpPCOB, HEOOXOIUMBIX JUIsl JOCTHIKEHUS
MOCTaBJICHHOU 1EJIH;

—  COMNOCTaBJISITH IOJYYEHHBIN pPe3ybTaT AESTEIBHOCTH C IOCTABJIEHHON 3apaHee LENbIO.
Ilo3naBaTebHBbIE YHHBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
BbhinycKkHUK HAy4YuUTCS:

—  HCKaTh M HaXOJHUThb 00OOIIEHHBIE CIIOCOOBI PEIICHHs 3aa4, B TOM YHUCIIE, OCYIIECTBIISAThH
pa3BepHYTHI MHPOPMAIIMOHHBI TIOMCK M CTaBUTh HAa €r0 OCHOBE HOBBIC (y4eOHBIE H
MO03HaBaTEJIbHbIC) 3a/1a4H;

—  KpUTHYECKH OLEHUBaTh M HMHTEPIPETUPOBATh HH(GOPMALUIO C Pa3HBIX MO3UIMH,
pacmno3HaBath U (PUKCUPOBATh MPOTUBOPEUHS B UHHOPMAIITMOHHBIX HCTOUYHUKAX;

—  HUCIOJNIb30BaTh pa3jU4YHbIe MOJIEIbHO-CXEMATHYECKUE CPEICTBA [UIsl TPECTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml W OTHOUIEHWH, a TakKe€ MPOTUBOPEUUid, BBISBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

—  HAXOAWUTb U IPUBOAUTH KPUTUYECKHUE apTryMEHThl B OTHOLUECHUU NEUCTBUM U CY)KICHUU
JIPyroro; CHOKOMHO M pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aME4YaHUSIM B OTHOILICHHH
COOCTBEHHOTO CYKJIEHHUS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOOWUTH 3a PaMKH yqe6H0ro npeamMeTra U OCYIICCTBIIATH HeﬂeHaHpaBHeHHBIﬁ IIOUCK
BO3MOXKHOCTEH ISl MIMPOKOTO MEepeHoca CPEICTB U CIOCOOOB NEHCTBHS;

—  BBICTpauBaTh MHIUBHUIYaJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYIMX YYaCTHUKOB U PECYPCHBIE OIPAHUUYECHUS;

— MCHATH U YACPIKUBATL PAa3HbIC ITO3UIIUU B MO3HABATCIILHOM ACATCIIbHOCTH.
KomMMyHMKaTHBHBIE YHUBEpPCAJbHbIE YyYeOHbIe JeiicTBUS
BbhinycKHUK HAYy4YUTCS:

—  OCYUIECTBJIATH JIEJIOBYI0O KOMMYHMKAIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpH oOpa3oBaTelbHOI OpraHu3aliy, TaKk U 3a ee MpeiesaMu), IoJ0upaTh MapTHEPOB
JUTSL IGIOBOM KOMMYHHUKAILIUU MCXOJ M3 COOOPa)KEHUH pe3ylbTaTUBHOCTH B3aWMOJCHUCTBUSA, a
HE JINYHBIX CUMIIaTUH;

— TIpU OCYILECTBJIIEHUH TPYIIOBOH pPabOThl OBITh Kak PYKOBOJIUTENEM, TaK M YJICHOM
KOMaH/ibl B pa3HbIX pOJIsiX (FeHepaTop MJed, KPUTUK, UCIOJHUTEINb, BEICTYNAIOUINM, SKCIIEPT U
T.J.);

—  KOOPAMHHUPOBATh MU BBHINOJHATH pPabOTy B YCJIOBHUSIX pEAJIbHOIO, BUPTYAJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTh CBOIO TOYKY 3PEHHsI C MCIIOJIb30BaHHEM
aZIeKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacno3HaBaTh KOH(JIMKTOI€HHBIE CHUTyallMd M MpPeNoTBpaIlaTh KOH(MIMKTBI 0 HX
aKTUBHOHM (aspl, BBICTpaWBaTh JEJIOBYIO M 00pa30BaTeIbHYIO KOMMYHUKAIMIO, H30eras
JJMYHOCTHBIX OLCHOYHBIX Cy)Kl[eHI/If/'I.

IIpenmeTHbIE pe3yJIbTATHI.
Beigenstoress Tpu  HampaBiieHHS TpeOOBaHWUN K  pe3yjbTaTaM MaTeMaTHYeCKOTro
o0pa3zoBaHwMs:
1) TNpaKkTUKO-OPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa [T KU3HH);
2) MaremaTrHuKa Ui KCIOJIb30BaHHs B podeccuu;



3) TBOpuecKOe HampaBlICHHE, Ha KOTOPOE HAICJNCHBl Te OOydarolluecs, KOTOPbIC
IUIAHUPYIOT 3aHUMAThCS TBOPYECKOM M HCCIIENOBATEILCKOW paboToil B obmactu
MaTeMaTHKH, QU3UKH, IKOHOMUKHU U IPYTUX 00JIACTSIX.

OTH HanpaBJ/IeHUsl peaju3alusi TpPeOGOBaHUIl K pe3yJibTaTaM MaTeMATH4YeCKOro
oOpa3oBaHusi Ha 0a30BOM YpPOBHe:

—  Boimyckauk mayuumces B 10-11-m knaccax: 17 UCIIOTB30BaHUS B IOBCEIHEBHON KU3HU
U obecrieueHus] BO3MOXKHOCTH YCHEITHOTO MPOJIOJIKEHUsI 00pa3oBaHMs MO CHELUATbHOCTAM, HE
CBSI3aHHBIM C MTPHUKJIAHBIM HCIIOJIB30BAaHHUEM MAaTEMaTHKH.

— BrinyckHUK noayuum eo3moxychocmov nayuumsca B 10-11-m xnaccax: s pa3BUTHA
MBIIUICHHSI, MCTIOJIb30BaHUS B TIOBCEIHEBHOM KU3HU U 00ECIIEYECHUSI BOSMOKHOCTH YCIEIITHOTO
OPOJODKEHHU O0pa3oBaHMsl MO  CHEIHAJbHOCTSM, HE CBA3AHHBIM C  MPUKIATHBIM
UCIOJb30BAHUEM MATEMATUKH
['pynmna pe3ynbTaToB «BBINMYCKHUK HAYYUTCSD MPEACTABIsAET COOON pe3ynbTaThl, JOCTHKEHUE
KOTOPBIX OOECTIeUnBACTCSl YYUTENIEM B OTHOIIECHWU BCEX OOYYAIOIIMXCsI, BHIOPABIINX JTaHHBIN
ypoBeHb oOyueHus. ['pymnmna pe3ynbTaToB « BBINYCKHHK MOJYYHUT BO3MOKHOCTH HAYYUTHCS»
o0ecrieynBaeTcss ydyuTeleM B OTHOLICHHHM YacTH Haubojee MOTHBHPOBAHHBIX M CIIOCOOHBIX
oOyuaronuxcsi, BBIOpaBIIMX JaHHBIA YpoBeHb oOyueHus. [Ipu koHTpose kauecTBa oOpa3zoBaHUs
rpynna 3aJaHuii, OpUEHTHUPOBAHHBIX Ha OLEHKY JOCTI)KEHUS  IUIAaHUPYEMBIX PE3yJbTaToOB U3
05oKa «BBITYCKHUK TOJXYYAT BO3MOXXHOCTh HAayUUTHCS», MOXET BKIIOYATHCS B MaTepHAIIBI
050ka «BBIMYCKHUK HAy4YHTCS». ODTO TMO3BOJHUT MPEAOCTABUTH BO3MOXKHOCTH OOYYaAIOLIUMCS
MPOJEMOHCTPUPOBATh OBJAJICHUE KAaYeCTBEHHO HWHBIM YPOBHEM JIOCTHKEHUH U BBIABIATH
TUHAMHKY POCTa YHCIEHHOCTH HarboJiee MOArOTOBICHHBIX 00yUatoIInXCsl.

Pe3yabTaThl 0a30BOr0 YpPOBHSI OPHUEHTHPOBAHBI Ha OOIIYI0 (YHKIMOHAJIBHYIO
IPaMOTHOCTB, TIOJTYYEHHE KOMIIETEHTHOCTEW JUIS TOBCEIHEBHOW JKM3HU W OOIIETO pa3BUTHSL.
JTa rpynmna pe3yJjabTaToB MpeAnoJiaraer:

— TIOHMMaHHE TpeIMeTa, KIIOYEBBIX BOIMPOCOB M OCHOBHBIX COCTaBJISIOMIMX 3JIEMEHTOB
M3y4aeMol MpeAMETHOM 00J1acTH, YTO 00eCreunBaeTCsa He 3a CUET 3ay4YHBaHUS OMpPEeICHUN U
MpaBUI, a MOCPEACTBOM MOJEITHUPOBAHUS W TOCTAHOBKU IMPOOJIEMHBIX BOIPOCOB KYIBTYPHI,
XapaKTEepPHBIX JIJIs1 JaHHOM MpeAMETHOI 001acTy;

— YMEHHE peliaTh OCHOBHBIE MPAKTHYECKHUE 3a7a4H, XapaKTepHbIC JIJIsl UCIIOJIb30BAHUS METOOB
Y MHCTPYMEHTapUsl JAaHHOW IPEeAMETHOW 001aCTH;

— OCO3HaHME paMOK H3y4yaeMOH MpeIMeTHON 00JacTH, OrPaHUYEHHOCTH METOJ0B U
WHCTPYMEHTOB, THITMYHBIX CBS3CH C HEKOTOPBIMU APYTUMHU O0JIACTSIMH 3HAHHMSL.

Ilpeomemmnvie pesynomamul  pazoena «Bolnycknuxk noayuyum  603MOMCHOCHb
Hayuumsca» HE BBIHOCATCS Ha WTOTOBYIO aTTECTAallMIO, HO IPH 3TOM BO3MOXHOCTH HX
JOCTHKEHHS TOJKHA OBITh MPEAOCTABICHA KAKIOMY 00y4YaroniemMycs.

«IIpo0JieMHO-PyHKIMOHAIBbHBIE Pe3y/JIbTAaThD)

BbInyCKHUK MOJYy4YUT

BbINYyCKHUK HAYYUTCS
BO3MOKHOCTh HAYYUTHCS

,Z[J'IH HCIIOJIBb30BaHUs B HOBC@}IHGBHOﬁ HJ'ISI Pa3BHUTHA MBIIJICHUA,
HEJH/I JKM3HM U 00ecreyeH s BO3MOKHOCTHU HUCIIOJBb30BaHUs B HOBCGHHGBHOﬁ
ocBoet YCIICHIHOT'O ITPOJOJIZKCHU A O6pa3OBaHI/IH JKM3HU U 00ecIIeYeHH BO3MOKHOCTH
fipeavera I10 CIICHHUAJIBHOCTAM, HC CBA3aHHBIM C YCIICHIHOTO IMMPOAOJIKCHU A
NPUKIIAAHBIM HUCITIOJIb30BAHHUEM 06pa3013aH1/151 IO CIICHHMAJIBHOCTSAM,

MaTEMaTUKH HC CBA3aHHBIM C IIPUKJIIAJHBIM




HUCIIOJIBb30BAHHUEM MAaTEMATHUKH

TpebOoBanus K pe3yjbTaram

Pa3zgen

BbINyCKHUK HAYYHTCS

BBINYCKHMK MOJy4YUT
BO3MOKHOCTh HAYYHTHCHA

1. D1eMeHTBI
Teopuu
MHOKECTB U
MATEeMATHYECK
oM JIOTUKH

Onepuposath Ha 6a30B0M ypoBHe®
MOHATUSMU: KOHEUHOE MHO>KECTBO,
3JIEMEHT MHOKECTBA,
IIOAMHOXECTBO, IIEPECEUCHUE U
00BeTMHEHNE MHOXECTB, YUCIIOBBIC
MHO’K€CTBA Ha KOOPJMHATHOM
IIPSIMOM, OTPE30K, MHTEPBAJI;
OIepupoBaTh Ha 0A30BOM YpPOBHE
MOHATUSAMHU: YTBEPKACHUE,
OTPHIIAHUE YTBEPKICHHUS,
VCTUHHBIE U JIOXKHBIE YTBEPKIACHMUS,
MPUYMHA, CIECICTBUE, YACTHBIN
citydaii oOIIero yTBepkieHus,
KOHTPIIPUMED;

HAaxOJIUTh MEPECCYCHUE U
00BbEeIMHEHNE IBYX MHOXKECTB,
MIPEJICTaBICHHBIX IPaUUecKu Ha
YHUCJIOBOU MIPSIMOM;

CTPOUTH HA YUCIIOBOM MPSAMOU
MIOJAMHOKECTBO YUCIOBOTO
MHO’K€ECTBA, 3aIaHHOE
MPOCTEUILINMHU YCIIOBUSIMU;
pacIo3HaBaTh JOKHbIE
YTBEPKACHHUSI, OIUOKU B
pacCyXIEHHUSIX, B TOM YHCIIE C
KCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceaHeBHOM KU3HHU U npu

U3yYeHUM PYTUX NpeAMeTOoB:

KCIIOJIb30BATh YHCIIOBBIC
MHOK€CTBA Ha KOOPJAMHATHOU
MPSAMOM I ONUCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHUI;
MPOBOJUTH JJIOTHYECKUE
pPacCyXJI€HHs B CUTYalHsIX
MOBCEHEBHOW KU3HU

—  OnepupoBarh? MOHATHAMHU:
KOHEYHOE MHOKECTBO, JJIEMEHT
MHO’K€ECTBA, [IOJMHOXECTBO,
nepeceueHre U 00beJMHEHUE
MHO’KECTB, YACIIOBBIE
MHO’K€CTBA Ha KOOPJAMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJI,
MOJTYMHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaguvecKoe mpeICTaBICHNE
MHOKECTB Ha KOOPJAMHATHOM
IUIOCKOCTH;

— ONEepUpPOBATH NOHATUSMH:
YTBEPXKACHUE, OTPULIAHHE
YTBEPKACHUS, UICTUHHBIE U
JIO’KHBIE YTBEPKACHMSI, IPUUNHA,
CJIE/ICTBHE, YACTHBIN Ciydai
00LIEro YTBEpKAEHUS,
KOHTPIIPUMED;

— TPOBEPSTH NPUHAIEKHOCTh
AIIEMEHTA MHOXECTBY;

— HaXxOJHUThb IIEPECEUEHUE U
00BEIMHEHHIE MHOXKECTB, B TOM
YHCIIe IPEICTaBICHHbIX
rpadUYecKy Ha YUCIIOBOMN
IIPSIMOM M HA KOOPAMHATHOU
IIJIOCKOCTH;

— IPOBOJHUTH JOKAa3aTeJIbHbIC
paccyxaeHus JUisi 000CHOBaHUS
VUCTUHHOCTHU YTBEP)KJICHUM.

B noBcenHeBHOM KM3HU U NIPH

H3y4YeHUH JPYTUX NpeAMeTOoB:

— HCINOJb30BaTh YUCIOBbIE
MHOKECTBA HAa KOOPJAMHATHOMN
IIPSIMOM ¥ Ha KOOPAMHATHOU
IUIOCKOCTH ISl OITMCaHUS

! 3):[6(3]) " Aajice: paclio3HaBaTb KOHKPECTHBIC TPHUMCPBI O6HII/IX MOHATHH I10 XapaKTCPHBIM IPpU3HAKAM, BBIIIOJIHATDH
ﬂeﬁCTBHH B COOTBETCTBUH C ONPCACIICHUEM U HpOCTeI;‘ILHHMPI CBOMCTBaMU HOH?ITI/Iﬁ, KOHKPETHU3UPOBATH IIPUMEPAMU

0o0IIKEe TTOHATHS.

2 311ech W NaJIee; 3HATh ONPEJIENIEHNUE TIOHATHS, YMETh MOSCHATH €T0 CMBICI, YMETh MCIIOJb30BATh TIOHSTHE U €T0
CBOICTBA NPU NPOBEIACHUM PACCYXACHUN, pELICHUH 3a/1a4.




peanbHBIX MPOIIECCOB U SIBJICHUI;
MPOBOJUTH JIOKA3aTEIbHBIC
pacCyXIEHHUS B CUTYaLUSIX
MMOBCEHEBHOM KU3HU, MTPU
pPELIECHNUH 3a]1a4 U3 APYTUX
MPEIMETOB

2. Yuciaam
BbIPAKEeHUs

OmnepupoBath Ha 6a30BOM YpOBHE
MOHSTUSIMHU: 1I€JI0€ YHCIIO,
JEIMMOCTb YUCEIl, OOBIKHOBEHHAS
Ipo0b, AeCATHIHAS 1pOOb,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE YHUCIIA,
4acTh, A0S, OTHOILIEHHE, TPOIIEHT,
MOBBIIIICHUE U TTOHIKEHUE Ha
3aJIaHHOE YHCJIO TIPOIIEHTOB,
Macuitao;

orepupoBaTh Ha 6A30BOM ypOBHE
MOHSTUAMM: JIOTapU(M YuCIna,
TPUTOHOMETPHUYECKAS OKPYKHOCTB,
rpaJycHas Mepa yria, BelTn4rHa
yIJIa, 3aJaHHOr0 TOYKOU Ha
TPUTOHOMETPHUECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT€HC U
KOTaHTEHC YTJIOB, HMEIOIIIX
MIPOU3BOJIBHYIO BEITUUHHY;
BBITIONTHSATH apu(METHICCKUE
JICVUCTBUS C LIEIBIMUA U
paIoHaIbHBIMU YHCIIAMH,
BBITIOJTHSTH HECTIOKHBIC
npeoOpa30BaHUsI UHCITOBBIX
BBIPKEHUH, COJIEPIKAIIUX CTESIICHU
qrce, TMO0 KOPHU U3 YHCce, 100
Jorapu(mbl YHCET;

CpaBHMBATh palllOHaJIbHbIC YHCIIA
MEXTy CO00i;

OIICHWBATh U CPABHUBATH C
paroHaTbHBIMU YHCIIAMU
3HAYCHUS MEIIBIX CTCTICHESH YHCel,
KOpPHEW HaTypaJIbHOM CTENECHU U3
quce, JorapudMoB yuces B
MPOCTHIX CIIydasx;

M300paxkaTh TOYKAMH HA YHCIIOBOM
MPSIMOM 1EJIbIE U pallMOHAIbHbIC
YHUCIIa;

M300pakaTh TOYKAMH HA YHUCIIOBOU

CB00OOIHO OTIEPUPOBATH
MOHATHIMH: 11€JI0€ YHCIIO,
IEIMMOCTD YHCETI,
O0OBIKHOBEHHAs IPOOBb,
JecsTHYHAs APOOb,
palroHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAUCHUE YHCTIa,
4acTh, JOJIS, OTHOIICHHUE,
MIPOIICHT, MOBBIIICHUE U
MOHI)KEHHE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MacIITa0;
MIPUBOAUTH IPUMEPHI YHCEIT C
3aJaHHBIMHA CBOMCTBAMH
JIEIMMOCTH;

OTICPUPOBATH MTOHATHUSIMH:
norapudM yucia,
TPUTOHOMETPHUYECKas
OKPY>KHOCTbB, paJInaHHAs U
rpaaycHas Mepa yria, BelInunHa
yIJIa, 3aJJaHHOI0 TOYKOW Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHT'€HC ¥ KOTAHTE€HC YTJIOB,
MMEIOIIHNX MTPOU3BOIHHYIO
BEJIMYUHY, YUCJIA € U TT;
BBITIOJTHATH apu(PMETHICCKHE
JIEUCTBUS, COYETasl YCTHHIE U
MTMCbMEHHBIC TTPUEMBI, IPUMEHSIS
MpU HEOOXOIUMOCTH
BBIYMCIIUTENbHBIE YCTPOICTBA;
HaXOJIUTh 3HAYECHUS KOPHS
HaTypaJIbHON CTETIICHH, CTCTICHU
C palMOHAJILHBIM MOKA3aTeNEM,
norapudma, uCoab3ys Npu
HEOOXO0IMMOCTH
BBIYMCIIUTEILHBIE YCTPOMCTBA;
IIOJIb30BATHCS OLICHKOM U
MIPUKUAJKON ITPU IPAKTUYECKUX
pacyeTax;




MIPSAMOM 1I€JIbIE CTENEHU YHCElL,
KOPHH HaTypalbHOU CTETICHU U3
qrced, JJIorapu(Mbl YUcen B
MPOCTBIX CIyUasx;

BBITIOJTHATH HECTIOKHBIE
npeoOpa3oBaHMs MENIBIX B IPOOHO-
palMOHATIBLHBIX OYKBEHHBIX
BBIPAKECHU,

BBIPa)KaTh B MPOCTEUIINX CIyYasx
U3 PaBEHCTBA OJHY NEPEMEHHYIO
4yepes IpyTHe;

BBIYHCIISATH B MPOCTHIX CIyYasx
3HAYEHUS YHUCIIOBBIX U OYKBEHHBIX
BBIPA)KEHUI, OCYIIECTBIISASA
HEOOXO0IUMBIE MTOJICTAHOBKU U
npeoOpa3oBaHus;

n300paXkaTh CXeMaTHUYECKU yrod,
BEJTMYKMHA KOTOPOTO BBIpa)KEHa B
rpajaycax;

OLICHMBATh 3HAKH CUHYCA,
KOCHHYCa, TAHT€HCa, KOTAaHT€HCa
KOHKPETHBIX YTJIOB.

B noBceaHeBHOM KU3HHU U nmpu

U3yYeHUH PYTUX y4eOHbIX
NnpeaIMeToB:

BBINIOJIHATH BBIYUCIICHUS IIPU
pelIeHnH 3a7a4 MPaKTHYECKOro
XapakTepa,

BBIIIOJIHATH PAKTUYECKUE PACUEThI
C MCTIOJIb30BAaHUEM IIPU
HEO0OXOJUMOCTH CIPABOYHBIX
MaTepUajIoB U BBIYUCITUTEIbHBIX
YCTPOWCTB;

COOTHOCHUTH peajbHble BEIHUUNHBL,
XapaKTEPUCTUKUA OOBEKTOB
OKpY’KaIoIllero Mupa ¢ ux
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

MCIIONIb30BaTh METObI OKPYTJICHUS,
NpUOIMKEHUS U IPUKHUJIKY TIPU
pElIeHNN IPAaKTUYECKUX 3a7a4
[MOBCEHEBHOW KU3HU

— TIPOBOJUTH IO U3BECTHBIM
dbopMynaM u mpaBuiIaM
npeoOpa3zoBaHusi OYKBEHHBIX
BBIPKEHUH, BKITFOUAOIIIX
CTCTICHH, KOPHH, JIOTapru(OMBI |
TPUTOHOMETpHUUYECKUE QYHKIUY;

— HaXOJWUTh 3HAYECHUS YUCIIOBBIX U
OYKBEHHBIX BBIPKCHUH,
OCYIIECTBIISII HEOOXOIUMBIE
MOJICTAHOBKH U MPeoOpa3oBaHuUs;

— u300pakaTh CXeMaTUYECKH YIoJ,
BEJIMYMHA KOTOPOTO BBEIpaKEHA B
rpagycax Ui pagraHax;

—  HCIHOJb30BaTh NPU PELICHUH
3a1a4 TaOJINYHBIE 3HAUYCHUS
TPUTOHOMETPUUYECKUX (PYHKIIHIA
YTJIOB;

—  BBINOJIHATD [IEPEBO]] BEIUYUHBI
yIJia U3 paJuaHHON MEpbI B
rpagyCHYIO U 00paTHO.

B noBceaHeBHO KU3HHU U IPH
U3yYeHUH IPYTUX Y4eOHBIX
NpeaIMeTOB:

—  BBINOJHSTH JESHCTBUS C
YHCIIOBBIMU JAHHBIMU TIPU
pEIIeHUH 33729 TPAKTHIESCKOTO
XapaxkTepa ¥ 3a7a4 U3 pa3IuaHbIX
obJyacTel 3HaAHHM, UCTIOIB3YS
pu He0OXOIUMOCTH
CIpaBOYHbBIEC MaTepuaibl U
BBIYHCIIUTENbHBIE YCTPOMCTRA;

— OlLIGHUBaTh, CPABHUBATH U
UCIIONIb30BATh NPU PEIICHUU
MPAKTHYECKUX 33724 YHCIIOBBIS
3HA4YEeHUS peaTbHBIX BETUYHH,
KOHKPETHBIE YHCIOBHIE
XapaKTEPUCTUKU 0OHEKTOB
OKpYXKarollero Mupa

3. YpaBHeHus1
U HepPaBeHCTBA

Pemiats nuHeliHbIE ypaBHEHUS U
HEpaBEHCTBA, KBAJPATHbBIE
YpaBHEHUS,

— Pemare pannoHanbHble,
MoKa3aTelbHbIE U
norapuMuuecKkue ypaBHEHUs U




— pemaTh JorapupMuIecKre
ypaBHEHHUs BUIA log a(bx +
) = d u mpocreiinue HepaBeHCTBA
Buza log a X < d;

— pelaTh MOKa3aTeJbHbIC YPaBHECHUS,
suga a™*°=d (rae d moxHO
MPEJCTaBUTh B BHJIC CTEIICHH C
OCHOBAHHUEM a) U MpOCTeHIIne
HepaBeHcTBa Buga a*< d (rme d
MOJKHO TIPEICTaBUTh B BHJIE
CTENEHU C OCHOBAHUEM 4);.

— TMPHUBOJMUTH HECKOJIBKO MPUMEPOB
KOpPHEU mpocTeuIiero
TPUTOHOMETPHUYECKOTO YPaBHCHUS
BHJIa: SIn X =3, COSX =4, tg X =4,
ctg X = a, e a — TabnuYHOE
3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPHUYECKON (QYHKIIHH.

B noBcenHeBHOM JKM3HN U IPH

HU3y4YeHUH JPYTUX NpeAMeTOoB:

— COCTaBJIAThH U pelIaTh YPAaBHEHUS U
CHCTEMBbl YPaBHEHUH MU peIICHUH
HECJIO’KHBIX NMTPAKTHUUYECKUX 3a7a4

HEpaBEHCTBA, IPOCTENIINE
UpPpALMOHATIbHBIE U
TPUTOHOMETPUIECKHUE
YpaBHEHUs1, HEPABEHCTBA U UX
CHUCTEMBI;

— HCIIOJIB30BaTh METO/bI PELICHUS
YpaBHEHUI: IPUBEJICHUE K BUAY
«IPOU3BEACHUE PABHO HYIIO»
WJIN «YaCTHOE PAaBHO HYIIIO»,
3aMeHa MePEeMEHHBIX;

— HCIIOJIb30BaTh METOJ UHTEPBAJIOB
JUISl peILIeHU s HEPABEHCTB;

— HCHOJNb30BaTh rpaduueckuit
METO/I AJIsl IPUOIH>KEHHOTO
pelIeHusl ypaBHEHUN 1
HEPaBEHCTB;

— wu300paxarp Ha
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH MHO>KECTBO
pELICHUH IPOCTEHIINX
TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB;

—  BBITIOJIHATH OTOOp KOpHEH
YpPaBHEHUH WU PEUICHUN
HEPaBEHCTB B COOTBETCTBUH C
JIOTIOJTHUTEILHBIMHU YCIIOBUSMH U
OTPaHUYECHUSIMH.

B noBcenHeBHOI KU3HHU U MPH

U3Y4YEeHHUH JPYTruX yueOHbIX

NnpeIMeToB:

— COCTaBJISITh U pellaTh
YpaBHEHUs1, CUCTEMbI YPaBHEHUM
Y HEPABEHCTBA MIPU PEILICHUU
3aa4 JPYTuX y4eOHbBIX
MIPEMETOB;

— HCIIOJIb30BaTh YPaBHEHUS U
HEpaBEHCTBA JIJIsl TOCTPOEHUS U
WCCIIETOBAHUS TPOCTEUIIINX
MaTeMaTUYECKUX MOJEIIEN
peATbHBIX CUTYAIMI WA
MIPUKJIAAHBIX 33]1a4;

— yYMETh MHTEPIPETUPOBATH
ITOJIYYE€HHBIN [IPU PELICHUH
ypaBHEHUsI, HEPABEHCTBA WU
CHUCTEMBI pe3yJIbTaT, OLICHUBATh




€ro MmpaBaono001e B KOHTEKCTE
3aJIaHHOM peajbHON CUTYyalluU
WJIY TIPUKIIAIHOW 3a71a4u

4. OyHKUMHU

OmnepupoBath Ha 6a30BOM ypOBHE
MOHATHUSMHE: 3aBUCHUMOCTD BEJIMYHH,
(GyHKLHMSA, apryMEHT U 3HaYeHHE
¢byHKIMHU, 007aCTh ONpeeNIeHus 1
MHOY€ECTBO 3HaUCHHUH (PyHKIMH,
rpaduK 3aBUCUMOCTH, TpauK
¢byHKUIMHY, HYIU (GYHKINH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHe Ha YMCIOBOM
IIPOMEXYTKe, yObIBaHUE Ha
YHCIOBOM ITPOMEXYTKE,
HauOoJIbIIee M HAUMEHbIIIEee
3Ha4YeHUe (PYHKIUHN HA YUCIOBOM
MIPOMEXYTKE, IepUOTUIECKast
GbyHKUUSA, IEPHOS;

OInepupoBaTh Ha 6a30BOM YpOBHE
MOHATUAMM: IIpsIMast U 0OpaTHast
MPOTIOPIUOHATIBHOCTD JTMHEHHAS,
KBaJ[paTU4Hasi, Jorapupmudeckas u
nokasartenbHas pyHKINH,
TPUTOHOMETpHUUECKHE (PYHKINH;
pacro3HaBaTh rpaduKu
AJIEMEHTapHBIX (PYHKUIUN: IPSIMON U
00paTHOM MPONOPLUUOHATBHOCTH,
JINHEWHOM, KBaAPATUYHOM,
JorapupMUUEcKon u
noKa3aTeabHON QyHKIUH,
TPUTOHOMETPUUYECKUX (PYHKINH;
COOTHOCUTB Tpa(UKH
AJIEMEHTAPHBIX QYHKIHWHA: PSIMOU 1
00paTHOM MPONOPLUUOHATBHOCTH,
JINHEWHOM, KBaAPATUYHOM,
JorapupMUUECKON 1
MOKa3aTeNbHON QYHKIH,
TPUTOHOMETPUYECKUX (PYHKLUH C
¢bopmynaMu, KOTOPBIMU OHU
3aJlaHbl,

HaXOJUTh 1O rpaduky
MpUOIMKEHHO 3HAaYeHUs (DYHKIMHU B
3aJJaHHBIX TOYKAX;

OIpeNeIIATh MO rpaduKy CBOHCTBA
byHKIMK (HYJIH, TPOMEXKYTKH

OnepupoBaTh NOHATUAMMU:
3aBUCUMOCTH BEITMYWH, (DYHKITHS,
apryMeHT U 3HaueHue (QpyHKIUH,
o01acTh onpeeneHus u
MHOX€ECTBO 3HaYCHUH (PyHKIINH,
rpaduK 3aBUCUMOCTH, TpauK
¢dbyHKIMY, HYU QYHKINH,
MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM
IPOMEXKYTKE, yObIBaHUE HA
YHCIOBOM ITPOMEXYTKE,
HauOoJIbIlIee U HAaUMEHbIIIee
3Ha4YeHUe (PYHKIIUH HA YUCIIOBOM
POMEXYTKE, IEPUOTUUECKAs
(byHKLUSA, TIEPHO, YETHAS U
HeueTHas: (yHKIUY;
OTIEPHPOBATH TIOHSATHSIMH:
npsiMasi U1 oopaTHast
IPONOPLHUOHATIBHOCTD,
JTMHEHHas, KBaIpaTUIHAas,
nJorapupmMuueckas u
nokasaresiabHas QyHKIHUH,
TPUTOHOMETpUYECKHE (DYHKIIUH;
OIpeNieNATh 3HaueHue QyHKIMH
10 3HAYEHUIO apIyMeHTa IIpu
pasInYHbIX crioco0ax 3afaHus
byHKIUY;

CTPOUTH TPaPUKH U3YYEHHBIX
byHKIH;

OTIMCHIBATH TI0 TPaHKy H B
HOPOCTEHIINX CAYyYasX 110
¢dbopmyIe noBeIeHHE U CBOMCTBA
(byHKLIUH, HAXOAUTH IO TpapuKy
(byHKIMY HaUOOIBIINE U
HaMMEHBIINE 3HAUCHUS;
CTPOUTH 3CKU3 rpauka
(byHKLUY, YIOBJIETBOPSIOLICH
NPUBEJCHHOMY Ha0Opy yCIOBUI
(mpoMeXKyTKHU
BO3pacTaHus/yObIBaHUS,
3Ha4YeHHE QYHKIMU B 3aJaHHON
TOYKE, TOUKH IKCTPEMYMOB,




3HAKOTIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U
HaMMEHBIIINE 3HAYCHUS U T.IL.);
CTPOUTD 3CKU3 rpaduka GyHKIIH,
YAOBJIETBOPSIOUIEH TPUBEACHHOMY
Habopy yclIoBUH (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUCHUE
(GYHKIIUH B 331aHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.II.).

B noBceanHeBHOM KU3HHU U npu

HU3yYeHUH PYTUX NpeaMeTOoB:

OTIPEIEIIATH 110 TpaduKaM CBOMCTBA
peabHBIX MPOIIECCOB U
3aBHCUMOCTEH (HauboIbIINEe U
HaMMEHbIINE 3HAUCHHUS,
MIPOMEKYTKH BO3PACTaHHS U
yOBIBaHHS, IPOMEKYTKH
3HAKOMOCTOSHCTBA U T.I1.);
MHTEPIIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
NPaKTHYECKOH CUTyaluu

ACHUMIITOTHI, HYJIH (PYHKITUU U
T.JL.);

— pelartb ypaBHEHUs, POCTEUIIINE
CUCTEMBI ypaBHEHUH, UCTIONb3YS
cBOIicTBa PYHKUMN U UX
rpaduKos.

B noBcenHeBHOM JKM3HM U IPH

HU3y4YeHUH JPYTUX y4eOHBIX

NpeaMeTOoB:

—  ONpeAemsTh Mo rpadukam u
WCIIONB30BATh TSl PELICHUS
MPUKJIAAHBIX 33]1a4 CBOMCTBA
pEaJIbHBIX IIPOLIECCOB U
3aBHCHUMOCTEH (HauOOoIbIINe U
HauMEHbIIINE 3HAYCHMUS,
MPOMEXKYTKU BO3pACTaHUS U
yObIBaHUS QYHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
ACUMITOTBI, IEPUOA U T.I1.);

— HMHTEPHpPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYaIlUH;

—  OIpenensTh no rpadukam
MpoCTeiIre XapaKTepUCTUKH
NEPUOANYECKUX TPOLIECCOB B
OMOJIOTUH, PKOHOMUKE, MY3bIKE,
pPaaMoCBs3H U Ap. (aMILTUTY/IA,
NepUoA U T.11.)

5. DJ1IeMeHThI
MaTeMaTH4YecK
0ro a”HaJmM3a

OnepupoBath Ha 6a30BOM ypOBHE
MOHSATHSMHU: TPOU3BOIHAS (PYHKIIUU
B TOUKE, KacaTelbHasl K rpaQuKy
¢byHKIMH, TPOU3BOAHAS (PYHKIINH;
OTIpEeAEIATh 3HAUEHHUE ITPOU3BOIHOM
(GYHKIIHU B TOUKE MO U300pakeHUI0
KacaTelbHOM K rpaduKy,
MPOBEJICHHOM B 3TOM TOUKE;

pelIaTh HECIOXKHBIE 337a4u Ha
MIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMU MOHOTOHHOCTH U
TOYKaMU dKCTpeMyMa (QPyHKIHH, C
OJTHOM CTOPOHBI, U IPOMEKYTKAMHU
3HAKOMOCTOSHCTBA U HYJISIMU
MIPOU3BOTHON ATON (HYHKITUU — C
JIPYTOM.

B noBceaHeBHOM KU3HHU U npu

— OmnepupoBaTh MOHATHIMU:
Npou3BOIHAs (DYHKIIUH B TOUKE,
KacaTtenbHasl K rpaguky
(byHKINH, TPOU3BOAHAS
byHKINMY;

—  BBIYUCIIATH IPOU3BOHYIO
OJTHOYJIEHA, MHOTOYJICHA,
KBaJIpaTHOTO KOPHSI,
MIPOU3BOJHYIO CYMMBbI (DYHKIINA;

—  BBIYHCIIATH IPOU3BOIHBIC
DIIEMEHTAPHBIX QYHKIMNA U UX
KOMOWHAIIUHA, UCTIONIh3YS
CIPaBOYHBIC MaTepUAIbL;

— HCCJIENOBaTh B MPOCTEUIINX
ciaydasx GyHKIIUM Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOOIbIIINE U HAUMEHBIITHE




HU3yYeHUHM IPYTUX NpeAMeTOoB:

MOJIB3YSCh TpadKaMH, CPAaBHUBATh
CKOpPOCTH BO3pacTaHus (pocTa,
TIOBBIIICHUS, YBEIIMICHUS | T.11.)
WJIU CKOPOCTH yObIBaHMSI (T1aJICHUS,
CHIDKEHUS, YMEHBIICHUS U T.11.)
BEJIMYMH B PeabHbIX Ipoleccax;
COOTHOCUTH TpaduKH peasibHbIX
MIPOLIECCOB U 3aBUCHUMOCTEH € UX
OTMHCAHUSMH, BKIIOYAIOIIUMHU
XapaKTePUCTHKU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT,
IUIABHOE MTOHMKEHUE U T.I1.);
UCIOJIb30BaTh IPa(UKK peaabHbIX
MIPOLIECCOB JIJIsl PEIICHUS
HECIJIOKHBIX MPHUKJIAIHBIX 3371a4, B
TOM YHCJIe OTIPEEIsis 10 rpaduKy
CKOPOCTb X0/J1a Ipo1ecca

3HauYeHUS (PYHKIUH, CTPOUTH
rpa Ky MHOTOUYJICHOB U
MIPOCTEUIINX PALIMOHAIBHBIX
(GYHKIHHA ¢ UCTIONH30BAaHUEM
arrmapara MaTeMaTH4eCKOro
aHajiu3a.

B noBceqHeBHOM KU3HU U NIPU

U3YYEHHMH JPYTUX YUeOHbIX

NnpeaMeToB:

— pelaTth NPUKJIATHBIE 3a1a4U U3
ouonoruu, GU3NKU, XUMUH,
SKOHOMMKH U IPYTUX
MPEIMETOB, CBA3AHHBIE C
UCCJIE0BAHUEM XAPAKTEPUCTUK
peabHbBIX MPOIIECCOB,
HaXO0XKJIEHUEM HauOOJIBIINUX 1
HAMMEHBIINX 3HAUYCHUIM,
CKOpPOCTHU U YCKOPEHMS U T.I1.;

—  HMHTEPHPETUPOBATH MOJYYECHHBIE
pe3yJIbTaThl

6. CraTucruka
U Teopust
BEpPOSITHOCTEIA,
JIOTHKA U
KOMOMHATOPHK
a

OmnepupoBath Ha 6a30BOM YpOBHE
OCHOBHBIMH OITUCATENbHBIMH
XapaKTepUCTUKAMU YHUCIOBOTO
Habopa: cpeaHee apupmMeTHIECcKoe,
MearaHa, HauOoJIbIIee U
HaAaMMCHBIIICC 3HAYUCHUSI,
OTIepUPOBaTH Ha 0a30BOM YpOBHE
IMOHATHUAMU: 4aCTOTA U BEPOATHOCTD
cOOBITHS, CITy4alHBIN BHIOOD,
OIIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITHUSMU;
BBIUUCIIATH BEPOSITHOCTH COOBITHIA
Ha OCHOBE TIOZICYeTa YHcia
HCXOJIOB.

B noscenHeBHOM JKM3HU U IPH
HU3y4YeHUH JPYTUX NpPeAMeTOoB:

OLICHNBATh ¥ CPAaBHUBATH B ITPOCTHIX
CIIy4asix BEPOSTHOCTU COOBITUI B
peaNbHOU )KU3HU;

YUTaTh, CONIOCTABJIATh, CDABHUBATD,
MHTEPIPETUPOBATH B MPOCTHIX
ClIy4asix peajbHbI€ 1aHHBIE,
Ipe/ICTaBJICHHbIE B BUE TaOIHIL,
auarpamm, rpaukoB

— MHMwmers npeacrasinexue o
JUCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHbIX BEJIMYNHAX U
pacpeneneHusx, o
HE3aBUCHUMOCTH CITy4alHBIX
BEJIMYUH;

— UMETb NPEICTaBICHUE O
MaTeMaTHYECKOM OKUJaHUH U
JUCIIEPCUH CITyYalHBIX BEIWYNH;

— UMETb NIPEICTABICHUE O
HOPMAaJIBHOM pacIpeiesIeHUN U
IIpUMepax HOpMaJIbHO
pacnpeeeHHbIX CIyYailHbIX
BEJIMYUH;

— TIOHHUMAaTh CYTh 3aKOHA OOJBIINX
yrcesa U BBIOOPOYHOTO METO1a
WU3MEPEHHUSI BEPOATHOCTEN;

— HUMETh Npe/icTaBiIeHue 00
YCIIOBHOW BEPOSITHOCTH U O
MOJTHOM BEPOSITHOCTH,
IIPUMEHATDH UX B PELICHUH 33]1a4;

— HMMETb MIPE/ICTaBICHUE O BaXKHBIX
YAaCTHBIX BUJAX paclpencieHuil
Y TIPUMEHSATh UX B PEIICHUN
3ajad4;




— HUMETh MPEACTABICHUE O
KOPPEJSIIIAY CITYJaiHbIX
BEJIMYMH, O JIMHCHHOMN
perpeccun.

B noBceqHeBHOM KU3HU U NIPHU

U3y4YeHUH PYTUX NpeaMeTOoB:

—  BBIYHCIISTH WIH OIICHUBATH
BEPOSITHOCTH COOBITHIA B
peanbHON KU3HU;

— BBIOMPATH MOIXOSAIIUE METOIBI
MIPEICTABJICHHS H 00pabOTKH
JIAHHBIX

— YMETh peliaTh HECIOKHbIE
3a/layy Ha MPUMEHEHUE 3aKOHA
OOJIBIIINX YHCEN B COLIMOJIOTHH,
CTpPaxOBaHWH, 3/IPAaBOOXPAHEHHUH,
obecreueHnH 0€30IaCHOCTH
HACEJICHUs B YPE3BBIYAITHBIX
CUTYaIUIX

7. TekcTOBBIE
3aJa4H

Pemiate HeCI0XKHbBIE TEKCTOBbIE
3aJ]au pa3HbIX TUIIOB,
aHAJIM3UPOBATh YCIOBHE 3aa4H,
pU HEOOXOTUMOCTH CTPOUTD ISt
ee peleHHs MaTeMaTHYECKYIO
MO/IEIIb;

MIOHUMATh U MCIIOJIb30BATh JUIS
peleHus 3a1a4u HHPOpMaLuIo,
NIPEJICTaBICHHYIO B BHJIE TEKCTOBOM
W CHMBOJILHOM 3aITACH, CXEM,
TabIuIL, AUarpamMmm, rpauKoB,
PHICYHKOB;

JENUCTBOBATH 110 AIITOPUTMY,

CoJIep KalIeMyCsl B YCIIOBHH 33]1a4H;
WCTIOJIB30BATh JIOTHIECKUE
paccyXIeHHs IPU PEUICHNH 3a/1a4H;
paboTaTh ¢ U30BLITOYHBIMHU
YCIIOBHSIMH, BBIOMpAs U3 Bcel
uHpOpMaLnK, TaHHBIE,
HEOO0XOIUMBIE IS pEIICHUS
3aj1auu;

OCYILIECTBIISATh HECIOXKHBIN 1epedop
BO3MOYKHBIX PEIICHUM, BHIOMpast U3
HUX ONTUMAIIEHOE TI0 KPUTEPHSIM,
c(hOpMYIIMPOBAHHEIM B YCJIOBHH;
aHAJTM3UPOBATh U

— Pemars 3aaun pa3HbIX TUIIOB, B
TOM YHCJIE 33]]a41 TOBBIIICHHON
TPYAHOCTH;

— BBIOMpATh ONTUMAIIBHBIA METOJ
peleHus 3aJjauu, paccMaTpuBas
pas3InYHbIe METO/IbI;

—  CTPOMTbH MOJIEJIb PEUICHHUS
3aj1auu, MPOBOJIUTH
JIOKa3aTelIbHbIE PacCyKICHHUS;

— pemiathb 3a/1a4u, TpeOyromIHe
nepebopa BapuaHTOB, IPOBEPKU
YCIIOBHH, BBIOOPA ONITUMAIIEHOTO
pe3yJbTara;

— aHaJIM3HUPOBATH U
UHTEPIPETUPOBATH PE3YJILTATHI B
KOHTEKCTE YCJIOBUS 3a/1a4H,
BbIOMpATh pElICHHUs, HEe
NPOTHBOpPEYAINE KOHTEKCTY;

— TEPEeBOAUTH MPH PEIICHUH
3a1aun UH()OPMAIIUIO U3 OJHOU
(GOpMBI B IpYT'yI0, UCIIOJIB3YS
pU HEOOXOUMOCTH CXEMBI,
TabJIUIbL, TpadUKH, TUarpaMMBl;

B noBceaHeBHOI )KU3HM M IPU

U3YUYeHHH PYTrUX NpeAMeTOB:

— peluaTh NPaKTHYECKHUE 3a1a4l U




HWHTEPIIPETHPOBATH MOTYICHHBIC
pelIeHus] B KOHTEKCTE YCIOBUS
3aJ1a4M, BEIOUpaTh PEIICHHUS, HE
MIPOTUBOpEYAIlINE KOHTEKCTY;
peliaTh 3aa4u Ha pacyeT
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelIaTh HeCIOKHbIC 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM BO
BJIaJIcHUU (PUPMOU, IPEIPUATHEM,
HEABM)XKMUMOCTBIO;

peliaTh 3aa41 Ha TMPOCTHIE
MIPOLIEHTHI (CUCTEMBI CKUIOK,
KOMHUCCHUH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOLIEHTOB B Pa3TUYHBIX
cXeMax BKJIAJIOB, KPEIUTOB U
UTIOTEK;

peniaTh NPaKTHYECKHUE 3aa9H,
TpeOyIoIIre UCIIOJIb30BAHUS
OTPUIATEIHHBIX YHCENT: HA
oTpeieNieHNe TeMITepaTyphl, Ha
ofpeiesieHUe MOJI0KEHHSI Ha
BPEMEHHOH OCH (710 HAIlIeH PbI U
nocJie), Ha ABM)KEHUE JeHEeKHBIX
CpencTB (MPUXOA/pacxon), Ha
orpe/iesieHIe IITyOuHBI/BBICOTHI U
T.IL.;

MCIONIF30BaTh OHATHE MacIITaba
JUIS HAXO0XICHUS PACCTOSHUN U
JUIMH Ha KapTax, MIaHaX MECTHOCTH,
IJIAHAX [TOMEILIECHUH, BBIKPOUKAX,
npu paboTe Ha KOMITBIOTEPE U T.I1.

B noBceaHeBHOI JKU3HN U NIPHU

U3YYCHHMHU APYTrUX NPeAMETOB:
pelaTh HECIOKHbBIE PAKTUYECKUE
3a71a4¥, BOZHUKAIOIIUE B CUTYAIUSIX
TOBCETHEBHOM KU3HHU

3a/lay U3 JPYrux MpeaIMeToB

8. I'eomeTpus

OnepupoBath Ha 6a30BOM YpOBHE
MOHSTHUAMM: TOUKa, IIpsimMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
HapajieIbHOCTh U
HNEePHEHIUKYJIPHOCTD MPSIMBIX U
IUIOCKOCTEM;

pacrno3HaBaTb OCHOBHbBIE BUbI
MHOT'OI'PaHHHUKOB (TIpU3Ma,

OnepupoBaTh MOHATHIMU:
TOYKa, MpsiMasi, IJIOCKOCTh B
MPOCTPAHCTBE, MaPAJUICITLHOCTD
U MEePICHINKYISIPHOCTD TPSMBIX
M TIJIOCKOCTEH;

NPUMEHSTD ISl PeIICHHUS 3a1a4
reoMeTpuueckue (haKkThl, €CIU
YCIIOBHS TPUMEHECHHS 33]IaHbI B




MUpaMU/Ia, PSMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300pakaTh U3y4aeMble (GUTYpPBI OT
PYKH U C IPUMEHEHHEM TIPOCTHIX
YEepPTEeIKHBIX HHCTPYMEHTOB;

nenath (BbIHOCHBIE) MIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

W3BJIEKATh WH()OPMAIIHIO O
IIPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax,
IIPEJCTAaBICHHYIO Ha YepTexkax U
PHUCYHKaX;

npuMeHsTh Teopemy [Iudaropa nmpu
BBIUMCIIEHUH JIEMEHTOB
CTEPEOMETPUIECCKUX PUTYP;
HaXOJUTbh 00BEMBI U MJIOLIAIU
MOBEPXHOCTEN MPOCTEUIINX
MHOTI'OI'PaHHHUKOB C IPUMEHEHUEM
dopmy;

pacro3HaBaTh OCHOBHBIE BH/JIbI TEJI
BpaleHus (KOHyc, IINHAP, chepa
H 1ap);

HaXOJIUTh 00BEMBI U MJIOLIAIU
MOBEPXHOCTEH MPOCTEUIINX
MHOT'OI'PaHHHMKOB U T€J BpaILlEHUs ¢
pUMEHEHUEM (hOPMYIL.

B noBceaHeBHOI JKU3HU U NIPHU
U3YyYEeHHUH PYTruX NpeaMeTOB:

COOTHOCUTH aOCTpaKTHBIE
reOMEeTPHUECKUE MOHATUS U (PAKThI
C pealbHbIMU JKU3HEHHBIMU
00BEKTaMU U CUTYaLUSIMHU;
HCIIOJIB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (GUryp s
pelIeHUs TUTIOBBIX 3a/1a4
MPAaKTUYECKOTIO COAEPIKAaHUS;
COOTHOCHUTb IIOIIAN
MOBEPXHOCTEN TEJl OJUHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;
COOTHOCUTBH O0BEMBI COCYIOB
OJIMHAKOBOH (DOPMBI Pa3INIHOTO
pasMmepa;

SABHOU (opMme;

— pemaTh 3aJ1a4d Ha HAXOXKJICHHUE
reOMETPHUECKUX BEJIMYHH O
oOpa3iam Win alropuTMam;

— 7enaTh (BBIHOCHBIE) IUIOCKHE
YEepTEIKU U3 PUCYHKOB OOBEMHBIX
¢uryp, B TOM 4UCII€ PUCOBATh
BUJ] CBEPXY, COOKY, CTPOUTH
CEYEHHUS MHOTOTPaHHHUKOB;

— W3BIIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIHIO
0 FeOMETPUUECKUX PUrypax,
MIPEJICTABICHHYIO Ha YepTexkKax;

— TMPUMEHSTh T€OMETPUUYECKUE
(baxThI IJIs peleHus 3a1a4, B
TOM YHCJIE MIPEIOoJIararoInx
HECKOJIbKO IIaroB peleHus;

— OIKCHIBATh B3aUMHOE
pacroIokeHue MPsIMbIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

— ¢opmynupoBaTh CBOICTBA U
MpU3HAKH UTYD;

— JI0Ka3bIBaTh T€OMETPUUYECKUE
YTBEPKICHHUS;

— BJIQJIETh CTAaHJAPTHOMH
KJIaccu(uKanuein
MIPOCTPAHCTBEHHBIX QUTYP
(mupamubl, IPU3MBI,
napajuieJIeunep);

— HaxoAuUTh 00BEMBI U TUIOMIAIN
MOBEPXHOCTEH TEOMETPUIECKUX
TeN ¢ MpUMEHeHneM (hopMyIr;

—  BBIYHCIIATH PACCTOSHUS U YTJIBI B
MIPOCTPAHCTBE.

B noBceqHeBHOM KU3HU U TIPH

U3YYeHHMH IPYTruX NpeAMeTOB:

— HCHOJb30BaTh CBOWCTBA
FeOMETPUUYECKUX PUTYp IS
pelIeHus 3aa4 MPaKTHIeCKOro
XapakTepa U 3aj7ia4d u3 Ipyrux
oOnacreil 3HaHUH




OLIEHUBATh (HOPMY MTPABUIHLHOTO
MHOT'OTpaHHMKA M10CJIE CIIUJIOB,
CpE€30B U T.II. (ONpenesiTh
KOJIMYECTBO BEPUIHH, pedep U
IPaHeN MMOITYyYEHHBIX
MHOT'OI'PaHHHUKOB)

9. BexTopbl
KOOPAHHATHI B

OmnepupoBath Ha 6a30BOM YpOBHE
MOHSITUEM JIEKapPTOBbI KOOPIUHATHI
B IIPOCTPAHCTRE;

HaXOJIUTh KOOPJAUHATHI BEPIITNH
Ky0a U mpsIMOYTOJIBHOTO
napajuieNenumneia

OnepupoBaTb NOHATUAMHU
JI€KapTOBBI KOOPINHATHI B
IIPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpJMHATHI BEKTOPA, IOl
MEX/1y BEKTOpPaMH, CKaJISIPHOE
IIPOU3BE/IEHUE BEKTOPOB,
KOJUJIMHEApHbIE BEKTOPHI;
HaXOJUTh PaCCTOSTHUE MEXTY
JIBYMsI TOUKaMH, CYMMY
BEKTOPOB U IIPOU3BE/ICHUE

NPOCTPAHCTBE BEKTOPA HA YHCJIIO, YTOJI MEXAY
BEKTOPAMH, CKAIIPHOE
IIPOU3BENICHUE, PACKIIAIbIBATh
BEKTOp 110 IBYM
HEKOJUIMHEAPHBIM BEKTOpaM;
— 3aJ1aBaTh INIOCKOCTb YPAaBHEHUEM
B JICKapTOBOM cUCTEME
KOOpJMHAT;
— pelars NpOCTEHIINE 3a0a4u
BBEJICHUEM BEKTOPHOT0 Oasuca
OnuceIBaTh OTAEIbHBIE — IlpexacraBniaTs BKIIaz
BBIJIAIOIINECS PE3YJIbTaTBhI, BBIIAIOIINXCS] MATEMAaTUKOB B
[IOJIyYCHHBIE B XOJ€ Pa3BUTUSA pa3BUTHE MAaTEMaTUKU U MUHBIX
MaTEMaTHKU KaK HayKU; HaY4HbIX o0JacTeif;
10. UcTopus
3HaTh IPUMEPBl MaTEMaTHYECKUX — TIOHUMAaTh POJIb MAaTEMAaTUKU B
MaTeMaTUKHU
OTKPBITUH U UX aBTOPOB B CBS3U C pazButuu Poccun
OTEYECTBEHHOU U BCEMUPHOM
UCTOPHUEH;
IIOHMMATb POJIb MATEMATHUKH B
pasButuu Poccun
IIpuMensTh N3BECTHBIE METOABI IPU | — [cronb30BaTh OCHOBHBIE
pELICHUH CTaHAAPTHBIX METO/BI JOKA3aTelIbCTBA,
MaTEeMaTHUYECKUX 3a7ay; IIPOBOAMTH JJOKA3aTEIIbCTBO U
11. Metoanbt 3aMevaTh U XapaKTepu30BaTh BBIIIOJIHATH OIPOBEPIKECHHUE;
MaTeMaTHKH MaTE€MaTHICCKUE 3aKOHOMEPHOCTH B | IIPUMCHATHL OCHOBHBIC MCTO/IbI

OKpY>Karolleu 1eUCTBUTEIIbHOCTH;
IIPUBOJIUTH IIPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN

peH_IeHI/ISI MATCMATHYCCKUX
3a/1a4;

Ha OCHOBC MaTEMAaTHYCCKHUX




B IIPUPO/IC, B TOM YHCIIC 3aKOHOMEPHOCTEH B MPUPOJIE

XapaKTepU3yIOIIUX KPacoTy U XapaKTepu30BaTh KPacoTy U

COBEPIIEHCTBO OKPYKAIOIIEro MUpa COBEPLIECHCTBO OKPYXKAIOIIETO

Y TIPOU3BEJICHUI HCKYCCTBA MUpa U IPOU3BEICHUN
HCKYCCTBA;

IPUMEHSATD MIpOCTeHIINe
IIPOrpaMMHBIE CPEICTBA U
AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI
NIPY PEIICHUN MaTeMaTHYECKIX
3aja4

5. CO}Iep)KaHI/Ie yqeﬁnoro npeamMera «MareMaTHKa: aﬂreﬁpa H HAYAJIa MATEMATHIECCKOIO0
aHaJ/In3a, recoMmeTpus»

Auiredpa ¥ HaYAJIa MATEMATHYECKOI0 AHAJIN3A

IloBTOpenune. Pemienue 3agad ¢ MCHOJIB30BAHUEM CBOMCTB 4YMCENI M CHCTEM CUUCIIEHUS,
JENUMOCTH, JTOJIed U 4acTel, MPOLEHTOB, MoayNel yucen. PeleHue 3aad ¢ UCIOJIb30BaHUEM
CBOWCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MNMPeoOpa3OBaHW MHOTOWICHOB U JAPOOHO-
palMoHaIbHBIX BBIpDAKEHUH. Pelienne 3a1ad ¢ MCNOIb30BaHUEM TPayCHONU Mepbl yriia. Monyib
ylhclla U €ro cBoiicTBa. PemieHue 3amad Ha JBUKEHHE U COBMECTHYIO PabOTy € HOMOIIbIO
JUHEWHBIX M KBAJpaTHBIX YpPaBHEHUM M UX cuUcTeM. PelieHue 3a1ad ¢ NOMOULIbIO YMCIIOBBIX
HEPaBEHCTB M CHCTEM HEpPABEHCTB C OAHOH NEPEMEHHOH, C NPUMEHEHHEM H300paKeHUs
YHUCIIOBBIX IMPOMEXKYTKOB. PeleHune 3agad Cc HCHOJB30BAHUEM UHCIOBBIX (QYHKIUMH U HX
rpaduxoB. Hcnonp3oBaHne CBOWCTB W TpadUKOB JIMHEWHBIX M KBaJpPaTUYHBIX (DYHKIHH,

00paTHOW MPOMOPIUOHATBHOCTA W (YHKIIMU y:«/§ . I'padmyeckoe permieHre ypaBHEHUH U
HEPABEHCTB.

TpuronHomerpuyeckasi OKpPY:KHOCThb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHICHC,
KOTAHT'CHC MPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO M CIICIACTBUS W3
Hero. 3HaueHus TpuroHoMmerpudeckux (yukuit aus yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

: E, E,E, — pax). Dopmynbl CIOKEHHS TPUTOHOMETPUYECKUX (DYHKIHMH, (dopMyIbl
6 4 3 2

IpUBEIeHUS, POPMYJIbI IBOMHOTO apryMeHTa.
Hynu ¢yHKUMH, TPOMEKYTKH 3HAKONOCTOSAHCTBA, MOHOTOHHOCTH. Haubonbpiiee wu
HauMeHblIee 3HaueHue Gynkuun. [lepuoanyeckue pyHkuuu. YeTHOCTh U HEYETHOCTD (DYHKIIMHA.
CrnoxHble QyHKIUH.
Tpuronomerpuyeckne Gpynkmun Y =COSX, Yy =SIiNX,y =1tgX. Oynxuus Y = CtgX. Cpoiicta
U rpaduKd TPUTOHOMETPUYECKUX (PYHKIMHA. APKKOCHUHYC, apKCHUHYC, apKTaHTE€HC 4YHCIa.
APKKOTaHI€HC YHCIIA.
IIpocreifne TpUroHOMeTpUYECKUE YPaBHeHHs. PellleHne TpUrOoHOMETPUYECKUX YPaBHEHHN.
OOpatHble TpUrOHOMETpUUECKUe (YHKIMH, UX CBOMCTBa M rpaduku. Pemenue mpocreimmx
TPUTOHOMETPUUECKUX HEPABEHCTB.
CreneHb ¢ AeliCTBUTEIbHBIM MOKAa3aTe1eM, CBOHCTBA CTENMEHH.




IIpocTeiimne nmoka3zaresibHble YpaBHeHUs] M HepaBeHcTBa. [loka3aTenbHas QyHKIUS U ee
CBOMCTBA U TpaduK.

Jlorapugm umcaa, cpoiictBa Jiorapudma. Jlecatuunsiii norapudpm. Yucno e. Harypanbubiii
norapudm. [IpeobpazoBanue norapudmuyeckux BolpakeHUi. Jlorapupmuyeckue ypaBHeHHs
U HepaBeHcTBa. Jlorapupmuueckas GyHKIMS U €€ CBOWCTBA U rpaduK.

Crenennas ¢(yHKuus W ee cBolcrBa M rpaguk. lppanuoHansHble ypaBHeHusa. Meton
UHTEPBAJIOB JUIA pelieHus HepaBeHCTB. IIpeoOpasoBanusi rpadukoB (yHKIMNA: CIBUT BIOJb
KOOPJMHATHBIX OCEU, pacTSHKEHHME U CXKAaTHe, OTPaKEHHWE OTHOCHUTEIbHO KOOPAMHATHBIX OCEH.
['paduueckue METOABI pelIcHUS YpaBHEHUN U HEPaBEHCTB. Perienue ypaBHEeHHI M HEPaBEHCTB,
coJiepKalliX MEPEMEHHYIO I0J1 3HaKOoM Moayiid. CHcTeMbl NOKa3aTeIbHBIX, JJOTapUPMUUIECKUX
U UppalMoOHANIbHBIX ypaBHEHUH. CHCTEMBbI IOKa3aTEIbHbIX, JIOrapu(MUUYECKUX HEPaBEHCTB.
B3aumuo oOpatnble ¢yHkuuu. ['paduku B3auMHO 0OpaTHBIX (QYHKILUI. YpaBHEHHs, CHCTEMbI
YPaBHEHHUH C IIapaMETPOM.

IIpousBonnasi pyHkuuu B Touke. KacatenmpHast k rpaduky Qynkuuu. ['eomerpuueckuii u
dusnyeckuit  cMbBICT TIpou3BOAHOW. [IpomsBomHbie dnemMeHTapHBIX GyHKIUH. [IpaBuna
muddepennpoBanus. BTtopas mnpousBonHas, e€e TEOMETPHUUECKUI M (U3UYECKHA CMBICIH.
[TonsiTue o HenpepbIBHBIX (QYHKIUAX. TOYKM HKCTpeMyMa (MakCUMyMa W MHUHUMYMA).
HccnenoBanue aneMeHTapHbIX (DYHKIMH Ha TOYKH SKCTpeMyMma, HauOoJibllee M HauMeEHbIlee
3HAQUYEHHE C TOMOIBI0 Tpou3BOAHOU. [locTpoeHne rpadukoB GYHKIUA C TOMOIIBIO
pou3BOoAHbIX. [IpuMeHeHre MPOU3BOIHOM IIPU PELICHUHN 3a1a4.

IlepBooOpa3nasi. IlepBooOpasHbie 3meMeHTapHBIX (QyHKUui. [lnomane KpUBOJIMHEHHON
tpanenuu. Popmyna HeroToHa-JleiiOnnma. OnpeneneHHblii nHTErpai. Berarciaenue miomaznei
TUIOCKUX (PUTYp U 0OBEMOB TeJI BPAILIEHUS C TIOMOILIbIO HHTETpaa.

I'eomerpus

IloBTOpenue. Pemienne 3amady ¢ MpUMEHEHHWEM CBOMCTB (UTYp Ha TUIOCKOCTH. 3agayd Ha
JI0OKa3aTeJIbCTBO U IOCTPOCHHE KOHTpIpuUMepoB. lcmonb3oBaHue B 3ajadax MOpPOCTEHIINX
JOTMYECKUX MpaBui. PemieHwe 3agad C  UCHOJIB30BAaHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOIIEHHUH B MPSAMOYTOJBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenune 3amau ¢ ucnosib30BaHUEM (PAKTOB, CBSA3aHHBIX C OKPY)KHOCTAMU. Perienue 3ajgau Ha
U3MEpPEHMUs] Ha IUIOCKOCTH, BBIYMCIEHUE JUIMH U Iulouiajned. PemieHue 3ajgady ¢ MOMOIIBIO
BEKTOPOB U KOOPAMHAT.

Harasignas crepeomerpusi. @urypsl U ux nzodpaxenus (Kkyo, nupamuaa, npuzma). OCHOBHbIE
MOHSTHS CTEPEOMETPUH U UX cBoicTBa. CeueHus Kyda u TeTpasapa.

Touka, nmpsAMast M IUIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HHUX.
B3auMHoe pacnonokeHre OpsMbIX U INTOCKOCTEN B npocTpaHcTse. [lapaniesbHOCTh MPAMBIX
U IJIOCKOCTeH B mpocTpaHcTBe. M300paskeHHe NpPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
1ockocT. PaccTosiHus Mexny gpurypamMmu B IpOCTpaHCTBE.

Yrusbl B npocTpancTBe. [lepnieHINKYISIPHOCTD NPAMBIX M IIJIOCKOCTEH.

[Tpoekuus ¢urypsl Ha mIockocTh. llpyU3HaKu NepneHAUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex NepHeHIuKyIsIpax.

Muororpannuku. [lapamienenunen. CBoiicTBa mpsAMOYTOJIBHOTO Mapajuienenuneaa. Teopema
[Tudaropa B mpoctpanctBe. [lpusma u nupamupa. IlpaBunbHas nupamuga U TpaBUIbHAS
npusma. [Ipsmas nupamuzga. DNEeMEHTHl NPU3MbI M NHpaMuAbl. BblunciIeHHE 3JI€MEHTOB
MPOCTPaHCTBEHHBIX Guryp (pedpa, TuaroHaiu, yribl).



Tesia BpameHusi: UMIUMHAP, KOHYC, cdepa U map. OCHOBHbBIE CBOWMCTBA MPSIMOTO KPYrOBOTO
WIMHApPA, TPSMOTO KpYyroBoro Kkonyca. M3o0paxkeHue Ten BpalleHUs Ha IUIOCKOCTH.
[IpencraBinenne o0 yCEYEHHOM KOHYCE, CEUYeHHMs KOHyca (MapajijielIbHOE OCHOBAHHUIO U
MPOXOJAIIee Yepe3 BEpIINHY), CeYeHMs] MWIMHApA (MapaielbHO M MEPIEeHIUKYISIPHO OCH),
cedeHus mapa. PazBepTka muimMHapa U KoHyca. [Ipocreiimme KOMOMHAIIMM MHOTOTPAaHHUKOB U
TEJ BPAIICHUS MEXIY COOOM.

ILnomans MOBEpPXHOCTH NPABUIBLHOM NMUPAMUIBI U IPsAMOM NpusMsl. [lmomans moBepxHOCTH
IPSIMOrO KPyroBOTO LIMJIMH/PA, IPSIMOTO KPYrOBOrO KOHYCa U I11apa.

IMonsitue 06 06beme. OOBEM THUPaMUIBI U KOHYCA, MPU3MBI U uHApa. O0BeM mapa.
[Tonobubie Tena B mnpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOUIAJIMU IOBEPXHOCTEH U
o0BeMaMu ITONOOHBIX TEN.

BekTopsl U KOOpAUHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpA Ha YUCIIO,
yroia Mexay BektopaMu. KosmHeapHble 1 KOMIUIaHApHBIE BEKTOPHI. CKaIsipHOE MPOU3BEAEHUE
BEKTOpPOB. Teopema 0 pa3ioxKEHUU BEKTOpa MO TPeM HEKOMIUIaHapHbIM BekTopam. CkaispHoe
MpOU3BEJIEHHE BEKTOPOB B KoopAuHaTaX. [IpuMeHeHHe BEKTOPOB IMPHU PEUICHUM 3a/Jad Ha
HAXOXKJICHUE PACCTOSIHWM, JUIMH, TUIOmAaneii u o0beMoB. JIBIKEHUS B TPOCTPAHCTBE:
napajuleJbHBId TEPEeHOC, LEHTpalbHAs CUMMETpPUS, CHUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH,
noBopoT. CBoiicTBa JBM>KEHUHU. [IpuMeHeHue IBMXKEHUW MpU pENIeHUWH 3adad. Y paBHEHHE
IUIOCKOCTH B IPOCTpaHCTBE. YpaBHeHUe cdepbl B mnpocTpaHcTBe. Popmyia i BbIYUCIECHUS
PAcCTOSIHUSL MEXAY TOUKaMHU B IIPOCTPAHCTBE.

BepositHoCTb M cTaTUCcTHKA. PaboTa ¢ JaHHBIMHU

IHoBTopenue. Pemenue 3amad Ha TaOIWYHOE W TpaduUuecKoe NPEACTABICHHUE JAaHHBIX.
Hcnonp30BaHuEe CBOWCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAaMMEHBIIIETO 3HAaYCHU, pa3Maxa, JUCIIEPCUH.

Pemenue 3amad Ha onpesieieHre 9acTOThl M BEPOSITHOCTH COOBITHI. BhIdrcienne BeposTHOCTEH
B ONbBITaXx C PAaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMM HCXOJaMH. PemeHue 3agad ¢ NpUMEHEHUEM
KOMOMHATOpUKH. PeleHne 3amad Ha BBIYMCICHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH,
npuMeHeHrne (GopMyIbl CIOKEHUS BEpOSTHOCTEH. PemieHune 3amay ¢ mpuMeHEHHEM Iuarpamm
Diinepa, aepeBa BeposaTHocTel, hopmyisl bepHyn.

VYcnoBHas BeposaTHOCTb. [IpaBrito yMHOXkeHUs BeposTHOCTEN. DOopMyJia IOJIHOM BEPOSTHOCTH.
JIMcKkpeTHbIE cllydallHbIE BEJIMYMHBI W paclpeneieHus. HezaBucumeble cilydaiiHble BEJIWYMHBI.
Pacnpenenenue cyMMsbl U TPOU3BEICHUS HE3aBUCUMBIX CIIYYAMHBIX BEJIUYHH.

MaremaTrnyeckoe OKHIaHUE U JUCTIEPCUSI CITyYalHOW BETMYMHBI. MaTeMaTu4ecKkoe 0OKUaHue 1
JIACTIEPCHUST CYMMBbI CIIy4alHBIX BEJIMYMH. ['eoMerpuueckoe pacrpeneneHue. buHoMmuanbHOe
pacripeneneHre U ero CBOMCTBA.

HenpepeiBHble cilydaiinble BeJM4YuHBL. [IoHATHME O IUIOTHOCTH BepoATHOCTU. PaBHOMEpHOE
pacpeneneHue.

Iloka3zaTenbHOE pacupenesieHue, ero napaMeTpsl.

ITonsiTne 0 HOpManpHOM pactpeaesieHud. [lapameTpsl HopManbHOTO pacnpeneneHus. [Ipumepst
CIIy4alHbIX BEJIWYMH, NOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (TMOIPEUIHOCTh H3MEPEHMH, pOCT
YEJIOBEKA).

HepasenctBo YeOnimeBa. Teopema beprymmm. 3akoH Oonbimx uyucesl. BeiOOpouHBIN MeTON
u3MepeHus BeposiTHocTel. Posib 3akoHa 0OJBIINX YKCeN B HayKe, IPUPO/IE U OOIIECTBE.
KoBapuanus nByx ciydaitneix BenuuuH. [lonstue o kosddunmente koppensuuu. CoBMecTHbIC
HaOJII0ICHUS IBYX CIIy4alHBIX BeIMYUH. Bo1O0pouHbIil K03 PULIMEHT KOppensum.



6 . TemaTnuyeckoe NJIAHMPOBAHNE MO KJIaccaM
10 xiaace

Tembl

KoaunuyecTtBO
4acoB

Peanmzanmsa IUOAKTHUECKHX €IUHUI] C
y4€TOM MPOrpaMMbl BOCITUTaAHUS

Ob6o6maroriee MOBTOPEHUE 32
KypC OCHOBHOM IIKOJIBI

YCTAQHOBJICHHE JIOBEPUTETBHBIX
OTHOLICHUHA MEXKIy YYHTEIeM U ero
YYEHHKaMHU, CIOCOOCTBYIOLITUX
MO3UTUBHOMY BOCHPHUSTHIO YYaIIUMUCS
TpeOOBaHWI W  TPOCBO  yUHUTEs,
NPUBJICUCHUIO WX  BHUMAaHUS K
oOcyxnaeMoll Ha ypoke HH(pOpMaIuy,
AKTUBU3ALUU UX  TI03HaBaTeIbHOM
JESITeTbHOCTH  TOOYKJICHHE —YYaIHXCs
coOmo1aTh Ha ypOKe OOIIENPUHSATHIE
HOPMBI TIOBEJICHHS, TTPaBUJIa OOILEHHS CO
CTapIIUMH (YIUTEISIMU) U CBEPCTHUKAMHU
(yyamumucs),  TPUHIOHWNOB  y4eOHOM
IUCHUIUIMHBL M CaMOOpPTaHMU3alUuu
MOCPEJICTBOM  COOJIOACHUS  TNPaBHI
BHYTPEHHETO pacrlopsiika B  4YacTw,
Kacaloliencss ypoka W COOJIoAeHUs
TpeOOoBaHMIA K eAUHOMY
opdorpadpuyeckomy pexumy

Yucnossle GyHKINU

10

YCTaHOBJICHHE JIOBEPHUTEIHHBIX
OTHOLICHUH MEXIy YUYMTEIEM U ero
YYEHHKaMH, CTMOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPUSTHIO YUYAIIUMUCS
TpeboBaHUl W mpoch0  yuMTensd,
NPUBJICUCHUIO WX  BHUMaHUS K
obOcyxmaemMoii Ha ypoke HHGOpPMAIIUH,
aKTHBHM3AIllMM WX  IIO3HABATEIHHOUH
NESITeNbHOCTH TOOYXJICHHE YYalIUXCs
coOyoaTh Ha YpOKe OOIIENpUHSATHIE
HOPMBI IOBEJICHUS, IIPaBUiIa OOILEHHS CO
CTapIIUMU (YUUTENISIMU) U CBEPCTHUKAMHU
(ygammMmucsi),  OpUHLMIIBL  yuyeOHOU
JUCUMIUIMHBL M CaMOOpPTaHM3aLUU
MOCPEJCTBOM  COOJIOJEHUS  IMpaBUII
BHYTPEHHEIO pacHopsiika B  YacTH,
Kacalomielcsi ypoka W  COOJIOJCHUs
TpeOoBaHMit K eAIMHOMY
opdorpadudeckomMy pexumy

AKCHOMBI CTEPEOMETPHH.
Hexotopsle cnencrus us

IPUMEHEHUE HAa YpPOKE JHMCKYCCHH,
KOTOpBIE JAOT Y4alluMCsl BO3MOYKHOCTb




aKCHUOM

npuodpectu OIIBIT BEJICHUS
KOHCTPYKTUBHOTO Jyanora
HCTIONIb30BAHNUE BOCTIATATEILHBIX
BO3MOXHOCTEH coOAepKaHus y4eOHOro
npeaMera uepe3 JAEMOHCTPALUIO JIETAM
IPUMEPOB OTBETCTBEHHOTO,
IPaXIAHCKOTO TOBEJEHHS, IMPOSBICHUS
YeJIOBEKOIIo0Us U J00pOCepIeYHOCTH,
gyepe3 Moadop COOTBETCTBYIOIIMX 3ajad
JUIL pelIeHusl, MPOOJEMHBIX CHTYyalui
Ui 00CY)XJeHHs B KJlacce, TeKCTOB JJIs
YTEHUS

Tpuronomerpuueckue
byHKIIUN

26

MpPUBJICYCHNE BHUMAHUS Y4YallUXcs K
HCHHOCTHOMY acneKTy I/I3y‘-Ia€MLIX Ha
YpOKax SIBJCHUM, OpraHu3amus HuX
paboTel € TOJIyyaeMoOW Ha  YpOKe
COIMAIBHO 3HAYMMOW HWHpOpMaIuen —
WHUIIMAPOBAHUE ee o0cyxaeHus,
BBICKQ3bIBAaHUS  YYAIIUMHCS  CBOETO
MHEHUSI TI0 €€ TIOBOAY, BBHIPaOOTKH
CBOCTO K Hef/’I OTHOIICHUA OpI‘aHI/I?;aI_[I/ISI
I_He(bCTBa MOTI/IBI/IpOBaHHBIX nu
3PYI[HpOBaHHI)IX yqamnxcsl Hag nux
HEYCIEBAIOIIUMH OJHOKJIACCHUKAMH,
JTAfOIIEro yYamMes COLIMAILHO
3HAYUMBIA OMBIT COTPYIHUYECTBA U
B3aMMHOM MOMOITH (HACTAaBHUYECTBO).

[TapamiensHOCTh NPSIMBIX U
IJIOCKOCTEMN

19

NpUMEHEHUE Ha YPOKE WHTEPAKTUBHBIX
(opM paboTHI ydanumxcs:
MHTEJUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIINX TO3HABATEIbHYIO
MOTHBAIUIO YYAIUXCS; MOJICITUPOBAHHS;
pUMEHEHHE TPYIIIOBOH pabOThI MK
paboThI B Mapax, KOTOpbIE y4ar
ydaluxcsi KOMaHIHOH padoTe n
B3aUMOJICHCTBHIO C APYTUMHU JETbMHU

Tpuronomerpuyeckue
YpaBHEHUS

11

I/IHI/IHI/II/IpOBaHI/IG u HO}II[Gp)KKa
HCCJIEIOBATEILCKOM JIEATEILHOCTH
yanIHXCH B paMKax peanmaulxm nMHn
WHIUBUTyTbHBIX n TPYIIITOBBIX
HCCIIEOBATEIIBCKUX TPOEKTOB, YTO JAET
BO3MOKHOCTD npuodpecTu HAaBBIK
CaMOCTOSTCIBHOTO peI_HCHI/IH
TEOPETUYECKONH  NpOoOJIEMbI,  HaBBIK
TeHEPUPOBAHUA 51 oopmienus




COOCTBEHHBIX uzew, HaBBIK
YBKUTEIBHOIO OTHOIIEHUS K YYKUM
uaesm, oopMIIEHHBIM B paboTax JIpyrux
ucciefoBaTeneif, HaBbIK MyOJIUYHOTO
BBICTYIUIEHMsSI ~ Tepel]  ayauTOpHEl,
apryMEHTUPOBaHMS M OTCTauBaHUsA
CBOEH TOYKH 3pEHUS

[leprnieHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEHN

20

MPUMEHEHHE Ha YpPOKE HHTEPAKTHBHBIX
bopm paboThI YUAIIAXCS:
UHTEJUIEKTYaJIbHBIX urp,
CTUMYJIUPYIOIINX MO3HABATEJIbHYIO
MOTHBAIMIO YYAIIUXCS; MOJICIUPOBAHUS;
IPUMEHEHHE TIpPYNIoBOH paboThl WK
paboTel B  Iapax, KOTOpbIE  yd4aT
yyaluuxcs — KOMaHAHOW  paboTe
B3aUMO/JICHCTBHIO C IPYTHMH JETbMHU

[TpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

14

WHUIMAPOBAHHE u HoJAepKKa
HCCIeI0BaTEeNbCKON JeSITebHOCTH
yyaluxcs B paMKax peaau3alud HUMHU
WH/IMBUyaTbHBIX U IPYMIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO AAET
BO3MOKHOCTb npuodpecTu HaBBIK
CaMOCTOSITENIEHOTO peteHust
TEOPETUYECKOH  MpoOJIeMbl,  HAaBBIK
reHepUPOBAHUS u odopmiieHus
COOCTBEHHBIX uze, HaBBIK
YBOKUTEIBHOIO OTHOIIEHUS K YYKUM
uaesM, opopMIICHHBIM B paboTax APYTHX
uccleioBaTeNneii, HaBbIK MyOJIUYHOTO
BBICTYIUIEHUS ~ Tepel  ayAUTOPHEH,
apryMEHTHpPOBaHUSI M OTCTaMBaHUS
CBOEM TOYKM 3peHMs] OpraHu3anus
nreperBa MOTHUBUPOBAaHHBIX u
SPYIMPOBAHHBIX yyalluxcs HaJl HX
HEYCHEeBaOIUMHU OJTHOKJIAaCCHUKaMHU,
JAIOLIETOo ydanmmest COLIMAJIBHO
3HAYUMBI{ OIBIT COTPYAHUYECTBA U
B3aMMHOM OMOIIY (HACTAaBHUYECTBO)

MHOrorpaHHMKH.
ITpaBuiIbHBIE MHOTOI'PaHHUKH

16

MpUBJICYCHHE BHUMAHUS Yydalluxcs K
LIECHHOCTHOMY AaCIEKTy W3y4aeMbIX Ha
YPOKax SIBICHHW, OpraHM3anus HX
paboThl C TmoslyuaeMOH Ha  ypoKe
COLMAJIFHO 3HAYMMOM HHpoOpMaruein —
WHUIIMUPOBAHUE ee o0cyxaeHus,
BBICKA3bIBaHUSl  YYallUMUCA  CBOETO




MHEHHS TI0 €€ TOBOAY, BBIPaOOTKH
CBOEr0 K HEHl OTHOIIEHUS NPUMEHEHUE
rpynmnoBoi paboTsl uiau paboThl B Hapax,
KOTOpbIE ydYaT Y4YalIuxXcsi KOMAaHIHOMN
paboTre W B3aMMOJEHCTBHIO C JIPYTHMMHU
JeTbMU

10.

[IpousBogHas

26

MPUBJICYCHHEC BHUMAHUS YYalIUXCS K
IIEHHOCTHOMY acCIleKTy H3y4JaeMbIX Ha
ypOKax SIBJICHWM, OpraHW3aius uX
paboThl ¢ TIOJIydaeMOW Ha  ypOKe
COLIMAJIbHO 3HAUYMMOH HHpOpMaIe —
WHULIMMPOBAHUE ee o0cyxaeHus,
BBICKA3bIBaHUSI  YYalllUMUCA  CBOETO
MHEHUSI TI0O €€ TIOBOJY, BBHIPAOOTKH
CBOEro K HEH OTHOIICHUS MPUMECHEHHE
Ha ypOKE MHTEPAaKTUBHBIX (OpPM pabOTHI
YYAIUXCS:  MHTEJUICKTYalbHBIX  UTP,
CTUMYJIUPYIOLTUX MMO3HABATEIILHYIO
MOTHUBAIIMIO YYaIIUXCsl; MOJICTUPOBAHHS;
MPUMEHEHHUE TPYINOBOM paboThl WIH
paboTel B  mapax, KOTOpbIE  yd4aT
yyalxcs  KOMaHAgHOW — paboTe |
B3aMMOJICHCTBHIO C IPYTHMH JIETHMHU

11.

BekTops! B IpocTpaHCTBE

IIPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX
(dhopM paboOTHI yyaIuxcsi:
UHTEJUIEKTYyaJIbHBIX UIP,
CTUMYJIUPYIOIIMX [T03HABATEIbHYIO
MOTHBAIUIO YYAIUXCS; MOJCTUPOBAHHS;
MIPUMEHEHHE TPYIIOBON pabOTHI TN
paboThI B apax, KOTOpbIE yyaT
y4YaImuxcsi KOMaHIHOK paboTe u
B3aMMOJICHCTBHIO C APYTHUMH JETHMHU

12.

IToBTOpEeHUE

opraHuszanus megpcrsa MOTUBUPOBAHHBIX
U SpYAUPOBaHHBIX YYalIMXCSA HaJ MX
HEYCIIEBAIOIIUMHU OJTHOKJIACCHUKAMH,
JAOILETO ydalumcst COLIMAJIBHO
3HAYUMBIA OMNBIT COTPYAHUYECTBA U
B3aMMHOM NOMOIIY (HACTaBHUYECTBO).

UTOT'O

170

11 kiaace

Tembl

KoanuyecTBo
4acoB

Peanmzanus 1UIAKTHYECKHX €IHHHUI €
y'léTOM NnporpaMmmMmabl BOCIIUTAHUA




[ToBTOpEHNEe MaTeMaTHKH 3a
kypc 10 kiacca

yCTaHOBJICHHE JIOBEPHUTEITBHBIX
OTHOLICHUHA MEX1y YYHUTEIEM M €ro
YYEHUKAMH, CHOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIHPHUATHIO YyYalllUMHCS
TpeOOBaHMH W MPOCKO  yuuTens,
NOPUBJICUEHUIO  UX  BHUMaHMA K
oOcyxmaemMoli Ha ypoke HH(popmau,
aKTHBH3AINN UX  T03HaBaTEIHHOU
JeSITeIbHOCTH; TPUMEHEHHE TPYNIOBOI
paboTel wim paboTHl B TMapax, KOTOpPHIE
yyaT ydaliuxcs KOMaHJHOW paboTe u
B3aUMOJICHCTBUIO C IPYTHMHU JAETbMHU

CreneHu 1 KOpHH.
Crenennsie QyHKINN

16

NpUBJICYCHNEC BHUMAHMS YydallUXCs K
[ICHHOCTHOMY aCIEKTy H3y4aeMbIX Ha
ypOKax  sIBJICHUH, OpraHu3amus uX
paboThl C ToONy4aeMoW Ha  ypOKe
COITMAIPHO 3HAYUMON uH(OpManuen —
MHHUIUHPOBAHKE ee 00CYXJIeHHS,
BBICKA3bIBAHUSl ~ YYaIlUMHUCS  CBOETO
MHEHUSI 10 €€ TIOBOIY, BBIpAOOTKH
CBOETO K HEH OTHOIICHHS NPHUMEHEHHUE
Ha ypOKE MHTEPAKTUBHBIX (hOpM pabOTHI
YYaIUXCS:  MHTEJUICKTYAIbHBIX  UT,
CTUMYJIHPYIOIINX MI03HABATEIbHYIO
MOTHBAIMIO YYAIIHXCS; MOACTHUPOBAHHUS;
NpUMEHEHHE TPYINOBOH paboThl WM
paboTel B  Tapax, KOTOpble yd4ar
yyaluxcss ~ KOMaHJIHOW  pabore W
B3aUMO/ICHCTBUIO C IPYTHMU IETBMHU

ITokaszaTenbHas u
norapupmuueckas GyHKIUU

29

IIPUBJICYCHUE BHUMAaHUS Yy4YallUXcs K
LICHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha
ypoKax  SIBICHWM, OpraHusanus HX
paboThl ¢ TIONy4aeMOW Ha  ypOKe
COLMAIIBHO 3HAuYUMOW HHpoOpManuen —
MHHUIUIPOBaHUE ee o0cyxeHus,
BBICKA3bIBaHUS  YYallUMUCA  CBOETO
MHEHHS TI0 €€ TOBOJYy, BBIPAOOTKH
CBOET0 K HEH OTHOLIEHWS IPHUMEHEHUE
Ha YpOK€ MHTEPaKTUBHBIX (popM paboThI
yUaIIUXCsl:  MHTEJUIEKTYalbHBIX I,
CTUMYJIUPYIOLINX [I03HABATEJIbHYIO
MOTHUBALMIO YYALIUXCS; MOACTUPOBAHHUS;
OPUMEHEHHE TPYNIOBOM paboThl WM
paboTel B mapax, KOTOpBIE  yd4aT
ydammxcs ~— KOMaHIHOW  pabore U




B3aUMOJICVICTBUIO C IPYTUMU JETbMU

Mertoa KoopAuHAaT B
MIPOCTPAHCTBE

12

I/IHI/H_[I/II/IpOBaHI/Ie nu Honnepxq(a
HCCIIEN0BATEILCKOU HEITEILHOCTHU
y‘IaHII/IXCﬂ B paMKax peanmaunn 150%04%0
WHIUBUTYTBHBIX H TPYIIIOBBIX
UCCIIEIOBATENICKUX MPOEKTOB, UYTO JaeT
BO3MOKHOCTB pUOOPECTH HaBBIK
CaMOCTOSATEILHOIO peleHus
TEOPETUYECKOH  TpoOJEeMbl,  HaBBIK
TeHEePUPOBAHUS u odopmiieHus
COOCTBEHHBIX HIeH, HaBBIK
YBa)KI/ITeJ'II)HOl"O OTHOIIICHUA K Ty XKUM
uaesM, ohOpMIICHHBIM B paboTax APyTrHX
WCCJIeIOBATeNIe, HaBBIK MYOJIMYHOTO
BBICTYIUICHUS nepen ayIuTOpuei,
apryMEHTUPOBAHUA U OTCTAMBAHUS CBOEH
TOYKH 3PEHUS

[lepBooOpa3Hast U UHTETpAI

HHULIUUPOBAHUC n moAACPIKKa
UCCIIeI0BaTEIbCKON JeSITeIbHOCTH
ydyamuxcs B paMKax pcajausaliii HMHU
WH/IUBUAYaJIbHBIX u IpYyNIOBBIX
UCCJIE0BATENbCKUX IPOEKTOB, YTO JAeT
BO3MOXHOCTb npuoOpectu HaBBIK
CaMOCTOATCIBHOI'O peIICHUA
TEOPETUYECKONH  MPOOJIEMBI, HaBBbIK
TeHEPUPOBAHUA 51 oopmienus
COOCTBEHHBIX HJICH, HaBBIK
YB@KUTEIBHOIO OTHOUIEHUS K YYXHM
uziesM, opopMIeHHBIM B paboTax APyrux
uccieioBaTeneif, HaBbIK  ITyOJUYHOIO
BBICTYIUICHUS nepexn ayIuTOpuei,
apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH
TOYKU 3PEHUS

[uwinuap, KoHycC, map

13

BKIJIFOUCHUE B YPOK HTPOBBIX IPOIETYP,
KOTOpBIC IIOMOTalOT MOIePXKaTh
MOTHBAIMIO JETEH K MOJTYYCHUIO 3HAHUH,
HaJIQ)KUBAHUIO MMO3UTHBHBIX
MEXKJIMYHOCTHBIX OTHOIICHUM B KJjacce,
IIOMOTaI0T 26 YCTaHOBJICHUIO
noOposkenarenbHO  atMocepsl  BO
BpeMsl ypOKa IPUMEHEHHE TPYIIIOBOMH
paboTel WM paboTHl B Tapax, KOTOPBIC
ydaT ydyalluxcsi KOMaHJIHOW paboTe u
B3aUMOJICHCTBUIO C IPYTUMU JETHMHU




DeMeHTbl MaTeMaTHYEeCKON
CTaTUCTUKH, KOMOMHATOPUKHU
Y TEOPHUH BEPOSATHOCTEN

14

IIPUBJICYCHUE BHUMAHUS Yy4YalUXCA K
LIEHHOCTHOMY AaCIEKTy H3y4aeMbIX Ha
ypOKax SIBJI€HWW, OpraHu3anus ux
paboTbl C Tmoly4aeMOW Ha  ypoKe
COLMAIIBHO 3HAuYUMOW uHpopManuen —
WHULIUAPOBAHUE ee 00CyXJIeHHU,
BBICKA3bIBAHUs  YYalllMUMHUCS  CBOErO
MHEHUS TI0 €€ I[OBOJYy, BbIPaOOTKHU
CBOEro K HEW OTHOUICHUS INPUMEHEHHE
Ha YpOKE JAMCKYCCHH, KOTOpBIE JaroT
y4yaluMcsi BO3MOXHOCTb MPHOOPECTH
OIIBIT BEJICHHUS KOHCTPYKTUBHOI'O
Jaora

O0BeM Tel

18

IIPUMEHEHUE HA YpPOKE HHTEPaKTUBHBIX
bopm paboThI YUaUXCs:
HHTCIJUICKTYAJIbHBIX urp,
CTUMYJIHPYIOIINX MI03HABATEIbHYIO
MOTHBALIMIO YYaIIUXCS; MOACITHPOBAHMS;
NPUMEHEHHE TPYINOBOH paboThl WM
paboTel B  Tapax, KOTOpble yd4ar
yyamuxcss ~ KOMaHIHOW  pabore W
B3aUMOJICUCTBUIO C IPYTUMU JETbMU

YpaBHEHHs U HEPABEHCTBA.
Cucremsbl ypaBHEHUN U
HEPABEHCTB

19

MHHUIMAPOBAHUE " HOJJIePKKa
HCCIIEJ0BATEIBCKOM JeSITEIIEHOCTH
yUalIuXCsi B pPaMKax pealn3aldd HMH
WHTUBHTyaTbHBIX " IPYIIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JaeT
BO3MO>XHOCTh npuoOpectu HaBBIK
CaMOCTOSITEJILHOTO pereHus
TEOPETUYECKONH  MPOOJIEMBI, HaBBbIK
reHepUPOBAHUS " othopmiteHHS
COOCTBEHHBIX 179 (S)7 8 HaBBIK
YBXHUTEIBHOTO OTHOWICHUS K UYKUM
uziesM, opopMIeHHBIM B paboTax Jpyrux
UCceqoBaTeNel, HaBBIK IyOJINYHOTO
BBICTYIJICHUS. ~ TIepe]]  ayAUTOpHEH,
apryMEHTHPOBaHUS M OTCTAaUBaHHS CBOCH
TOYKHU 3pEHUS

10.

Ob6o0m1aromiee MOBTOPEHUE

34

opraHusanus megpcTsa MOTUBUPOBAHHBIX
U DPYIUPOBaHHBIX Y4YalIMXCS HaJl HUX
HEYCIEBAOILUMU OJTHOKJIACCHUKAMHU,
JIAroILero y4alumcs COLIMAJIBHO
3HaYUMBIA ONBIT COTPYAHUYECTBA U
B3alMHOM MIOMOIIU (HACTaBHUYECTBO)




HUTOIO 170

7. IllpakTHYecKas 4acTh
10 k1ace

AJIMHUHHCTPATHBHBIE KOHTPOJIbHBIE padoThl 10 kiaacc:
Bxonnas koHTposabHas paborta
[TpomesxyTouHas arTecTaliioHHasi paboTa
AJIMMHHMCTPAaTHBHbIE KOHTPOJIbLHBIEe padoThl 11 kiacc:
BxomnHast koHTponpHas paboTa
Penerunimonnas pabora B popmate EI'D
[IpomerxyTouHas aTTecTaiioHHasi paboTra

KonTpoJbHbIe padoThl 10 MOAYII0 «AJredpa u Havajaa aHaausa» 10 kaace

Kontponbnas padora Nel  «YHucmoBbie PyHKITUN.

Konrtponbnas padora Ne2 «TpuroHomerpudeckue GyHKIUN

Konrponsnas pa6ora Ne 3 «Tpuronomerpuieckue GyHKIUN

Konrponbnas pabora Ne 6 «TpuroHomerpudeckue ypaBHEHUS

Kontponbnas padora Ne 8 «IIpeoOpa3oBaHusi TPHTOHOMETPHUYECKUX BBIPAKEHUID)
Kontponbnas padora Ne 10 «Onpenenenre mpou3BogHOM. BeranciaeHue nporus3BoHON.
Kontponbhas pabota Ne 12 «IIpumenenne nponu3BogHON»

Kontponbnas padora Ne 11 «KacarensHas k rpaduky QyHKITUN

KonTpoJbHbIe padoThl 10 MOAYII0 «AJredpa U HayaJaa anaausa» 11 kiaace

Kontponbnas pabora Noe 1  «KopeHs N — oif cTerneHmn»

Konrponbnas padora Ne 2 «IlokaszarenbHas ¢pyHkuus. Pemenune nmoka3aTeabHbIX YPaBHEHUI.
Kontponsnas padora Ne 3 «Jlorapudmuueckas pynkus. Pemenue norapupmudecknx
YPaBHEHUI»

Kontponbnas padora Ne 4 «Pemenue norapupmuueckux HepaBeHCTB. [{uddepenmuponanne
MOKAa3aTeIbHON U JIOTapU(PMUUIECKON () YHKITHI.

Konrponbnas pabora Ne 5 «IlepBooOpasHast 1 HHTErpam»

KonTtponbHas pabota Noe 6  «DneMEHThl MaTEMaTHIECKON CTAaTUCTUKUA, KOMOWHATOPUKHU U
TEOPUU BEPOSTHOCTH»

Konrtponbnas padora Ne 7 «YpaBHeHHs U HepaBeHcTBAa. CUCTEMBI ypaBHEHHUN U HEPABEHCTB)

KonTpoabHabie padoTsl mo moay.aro «I'eomerpusa»10 kiaace
Kontponbnas pabora Ne4 «IlapamienbHOCTh IPSMOM M TNTOCKOCTHY
Kontponbhas padora No5 «IlapamienbHOCTh TIIOCKOCTEM

Kontponbhas padota No7 «IleprieHauKyasspHOCTD MPSMBIX M TUIOCKOCTEN
Konrponbnas pabora Ne 9 «MHOrorpaHHUKI»

Kontponbhas padora Ne 13 «BeKTopbl B IPOCTpaHCTBE»

KonTtpoibHbie padoTsl 1o Moayao «I'eomerpus» 11 kiaace
Kontponbnas padora Ne I "MeToa KoopAMHAT B IPOCTpaHCTBE"
Kontponbnas padora Ne 2« {ununap, KoHyc, map»




Kontponbnas padora Ne 4 "O0bem 1miapa, 1apoBOTro CErMeHTa, MapoBOro CJIOS U IIapOBOTO
cekTopay»."

8. Kpurepun onenkn
Kpurepun u HOpMBbI OLIeHKHU 3HAHUH 00Y4YAIOLINXCH:

1. VYuurens oleHWBaeT 3HAHUS W YMEHHUS YyYaIlIUXCS C YYETOM WX WHAWBHUIYaIbHBIX
0COOEHHOCTEH.

2. Copnepxxanue u 00bEM Marepualia, MOJJEKAIIETO MPOBEPKE, OMPEACTSETCS MPOTrPaMMOM.
[Ip mpoBepke yCBOCHHWsS MaTepuaia HYKHO BBISBIATH IOJHOTY, NMPOYHOCTH YCBOCHUS
YUYAIIUMUCS TEOPHH ¥ YMEHHUsS MPHUMEHSATh €€ Ha MPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYallUsX.

3. OcHoBHBIMH (hopMaMH TPOBEPKH 3HAHWA M YMEHHUW YYaIlIUXCS 110 MAaTEMAaTUKE SIBJISIOTCS
MUChMEHHAs! KOHTPOJIbHAS pa0doTa U YCTHBINA OMPOC, TECTUPOBAHKE, 3aU€T, CAMOCTOSTENbHAS
pabora.

4. Tlpu olleHKEe THCHMEHHBIX W YCTHBIX OTBETOB YYHTEIh B TEPBYIO OUYEPElb YYHTHIBACT
MOKA3aHHBIC YYAITUMHUCS 3HAHUS 1 yMeHHs. OIeHKa Tak)Ke 3aBHCHUT OT HATMYHUS U XapakTepa
MOTPEIIHOCTEH, TOMYIEHHBIX YUAIIUMHUCS.

5. OmeHka OTBETOB Y4YaIIUXCS MPH YCTHOM W TIHMCBMEHHOM OIPOCE IPOBOIUTCS IIO
nATHOAIPHONH ~ cHCTEMe, T.e. 3a OTBET BBICTABJIACTCS OJHA W3 OTMETOK: 2
(HEyIOBIETBOPUTEINBLHO), 3 (YIOBIETBOPUTENHHO), 4 (XOpOII0), 5 (OTIHYHO).

6. Yuutenb MOXET MOBBICUTh OTMETKY 332 OPUTHHAIBHBIN OTBET Ha BOMPOC UM OPUTHHAIBLHOE
pelieHne 3a7add, KOTOPHIE CBHUJAETEIHCTBYIOT O BBICOKOM MATEMATHUYECKOM pPa3BUTHH
ydalierocsi; 3a penieHne Ooyiee CIIOKHOW 3aJaud WM OTBET Ha 0oJiee CIIOXKHBIH BOIPOC,
MPEUIOKEHHBIC YUaIeMyCsl JTOMOIHUTEIBHO TI0CIIC BBHITTOJIHEHUS UM 3 TaHUH.

7. HWrtoroBble OTMETKH (32 TEMY, Y€TBEpPTh, KypC) BBICTABIISIOTCS TIO COCTOSHHUIO 3HAHUH Ha
KOHEII ATara 00y4YEeHHUs C YIeTOM TEKYIHX OTMETOK.

O1eHKA YCTHBIX OTBETOB y4aIlUXCsl

OTBeT Ha TEOPETUYECKUH BOMPOC CYHMTACTCS OE3yNpPEYHbIM, €CJIIM 10 CBOEMY

COJICPKAHUIO MOJTHOCTHIO COOTBETCTBYET BOMPOCY, COJEPKUT BCE HEOOXOIUMBIE TEOPETUUECCKUE

¢dakThl 1 O0OOCHOBAaHHBIC BBIBOJBI, & €r0 HM3JIOKCHHE W MHUCHMEHHAs 3aIUCh MaTEMaTHYCCKH

TPaMOTHBI ¥ OTJIMYAIOTCS TIOCTIE0BATEIHHOCTBIO U aKKYPATHOCTHIO.

OTBeT OLIEeHNBAETCS OTMETKOM «5», €CJIN YYeHUK:

® T[IOJIHO PAacCKphUI COJCpKaHUE Marephalia B 00beMe, NPETyCMOTPEHHOM MPOTrpaMMON U
y4€OHUKOM;

®  M3JIOKWI MaTeprasl rPAMOTHBIM SI3BIKOM B OTIPEICIICHHOM JIOTUIECKON MTOCIIEA0BATEILHOCTH,
TOYHO HCIIOJIb3YySI MATEMAaTUIECKYI0 TEPMUHOJIOTHIO M CHMBOJIHUKY;

® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKHU, TPadUKU, COMMYTCTBYIOIUE OTBETY;

® [OKa3aJl YMCHHS WLIIOCTPHUPOBATH TEOPETHUECKUE IMOJIOKEHHSI KOHKPETHBIMHU MPHMEPAMHU,
NPUMEHSTh UX B HOBOM CUTYalluH MPH BBITIOJTHEHUH MIPAKTHYECKOTO 3aJaHHUS;

® TMPOJAEMOHCTPHPOBAJ  YCBOGHHE paHEe M3YYCHHBIX  COMYTCTBYIOIIMX  BOIPOCOB,
c(hOpPMHUPOBAHHOCTh M YCTOWIMBOCTH UCIIOJIb3YEMBIX TP OTBETEC YMECHHI U HABBIKOB;

® OTBEYAJl CAMOCTOSITEILHO 0€3 HABOSIINX BOIIPOCOB YUUTEIIS.

Bo3MOXHO OfHa-BE HETOYHOCTH TPU OCBEUICHHH BTOPOCTEIIEHHBIX BOIIPOCOB WM B

BBIKJIQJIKaX, KOTOPBIE YYSHHUK CaM JIETKO MCITPABHIII TTO 3aMEUAHUIO YUUTEIS.



OTBeT OlEHUBAETCA OTMETKON «4», ecjM OH Y/JIOBJETBOPSiET B OCHOBHOM

TPeOGOBAHUSIM HA OLIEHKY «5», HO IPH ITOM MMeeT O/IMH U3 HEe0CTATKOB:

B M3JIOKCHHUU JOITYUICHBI HeOOoIbIINe HpO6€JIBI, HC HCKa3sMBIIUC MATCMaTH4YCCKOC
COACPIKAaHNUEC OTBETA,

JOMYHWICHBI OJWH-ABA HEAOUCTA IIPU OCBCHICHUHW OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHUS CaMHUM YYCHUKOM I10 3aMCYAHHIO YUUTCIIA,

AOMYIICHBI omuoOka mim Oosee ABYX HCEHAOYCTOB IIpU OCBCIICHHU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

Onenka «3» cTaBUTCH B CJIeAYOINUX CJaydasax:

HETIOJIHO WJIM HEMOCJEA0BATEIBbHO PACKPBITO COJEPKAHUE Marepualia, HO IOKa3aHO
o0mrye TOHMMaHue BOMpOca U MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IS
JTaJIbHEUIIIETO YCBOSHHS IPOrPaMMHOTO MAaTepHAIIa;

UMENNCh 3aTPyJHEHHWS WM JOMYIICHBl OIMMOKA B OMNpPEICICHUH TOHATUN, B
KCIIOJIb30BAaHUHM MAaTEMAaTHYECKOW TEPMUHOJIOTUH, YEPTEkKAX, BBIKIAAKAX, UCIIPABICHHBIE
MOCJIE HECKOJIBKUX HABOJSIIUX BOIIPOCOB YUUTEIIS;

YYEHUK HE CIIPAaBWICS C NMPUMEHEHUEM TEOPUM B HOBOW CHUTyallUd TMPHU BBHINOJIHEHUU
MPAKTHYECKOTO 3aJIaHus, HO BBIMIOJIHWI 33JaHUs 00S3aTEIBHOTO YPOBHS CIOXHOCTHU IO
JAHHOU TeMe;

IpYU 3HAHUH TEOPETUYECKOT0 MaTepHalia BBISIBICHO HEAOCTaTOYHas c(hOPMUPOBAHHOCTD
Y OCHOBHBIX YMEHHI 1 HABBIKOB.

OT1MmeTKa «2» CTABUTCA B CJEAYIOUUX CIOyqYasx:

HE PacKpBITO OCHOBHOE COJIep:KaHne yueOHOro MaTepuana,

0oOHapyXeHO HEe3HAHUE WM HEMOHMMaHWE YYCHHKOM OoJbllel WiIu Hauboliee BaKHOM
yacTu yueOHOro MaTepuarna;

JIOTIYIIEHbI OMIMOKU B OMpEICNICHUU TMOHSATUH, MPU HCIOJB30BAHUM MaTEeMaTHUECKON
TEPMHHOJIOTHH, B PHUCYHKaX, yeprexa WiIM Trpadukax, B BBIKIAJIKaX, KOTOpblE HE
MCIPABIIEHBI MTOCIIE HECKOIBKUX HABOSAILIUX BOIIPOCOB YUHUTEIIS.

OneHka NMCbMEHHBIX PadoT 00y4arouXxcs.
Pemenue 3a1aun cuntaeTcst 0€3ynpeuHbIM, €CITU MPAaBUIIBHO BBIOPAH CIIOCO0 pelieHusi, caMo
pelIeHHe COIMPOBOXKIAETCS HEOOXOIUMBIMU OOBSICHEHUSIMHM, BEPHO BBINIOJHEHbI HY)KHBIE

BBIYUCICHUA U Hp606paSOBaHI/IH, B TTOJIYUCHUH BCpHBIfI OTBCT, MOCJICAOBATCIIBHO U AKKYPAaTHO

3allMCaHO pCHICHUC.

OTMeTKa «5» CTABHTCH €CJIN:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKIACHUAX U 000CHOBAHHSIX peuiCHus, HET HpO6CHOB u O]_HI/I6OI(;

B PCHICHHU HET MATEMATUYCCKUX OIIIMOOK (BO3MO)KHO OoJHa HCTOYHOCTHb, OIIMCKa, HE
ABJIAOMINXCA CIICACTBUCM HE3HAHMA MJIM HCIIOHMMAaHU A yqe6Hor0 MaTepI/IaJ'Ia).

OTMeTKa «4» CTAaBUTCS, €CJIM:

paboTa BBHITIOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHHWE IIaroB PEIICHUS HEJIOCTATOYHBI (€CiIn
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIEIIMATbHBIM 00ObEKTOM MPOBEPKH);
JIOTTyIIIEHa OIMMOKAa WJIM JBa-TPU HEJO0YeTa B BBIKJIAIKAX, PUCYHKAX, 4YepTexax WU
rpadukax (eciu 3T BUIbI pabOTHI HE SBJISIUCH CIIEIUATbHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTABHUTCSI, €CJIM:



JIOMyIIeHbl OoJjiee OAHOM omMOKkM WK Oosiee IBYX-TpeX HEIOYETOB B BBIKIIAJIKAX,
yepTexkax WiM rpadukax, HO ydyaluiics BiazeeT o0O0s3aTeNbHBIMU YMEHHUSMHU IO
IIPOBEPSIEMOU TEME.

OneHka «2» CTaBHTCS, €CJIH:

JOMYHICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOoKaszaBIIMUEC, 4YTO yqamuﬁc;l HE BJIaaccT
00s13aTeIbHBIMU YMCHUAMU IO I[aHHOI\/JI TEME B IOJIHOM MEpe.

K omimOxam orHocuTCo:

1.

No ok owd

HEe3HaHue Teopuu (popmyI1, MpaBul, OCHOBHBIX CBOMCTB, aJITOPUTMOB PELLICHUS 3aa4,
HEYMEHUE UX NPUMEHSITh;

HE3HaHUE MPUEMOB PELIeHMs 3a/1a4, pACCMATPUBAEMbIX B YU€OHBIX MOCOOUSX;

HEYMEHHE CUUTATh U CTPOUTH Ipaduku U QYHKIIMU B 00BEME MPOTPaAMMBIL;
BBIUUCIIUTENbHBIE OIIMOKHU, €CIIH OHU HE SIBJISIOTCS OMTUCKAMH;

ONUCKHU, TPUBOJSIINE K HENPABUIBHOMY OTBETY;

JIOTHYECKH OIIMOKHU U PACCyKICHUS;

UCKJIIOYEHHE OJHOIO U3 KOpHEH ypaBHEHHs 0€3 OOBSICHEHUS WM COXPAaHEHUS B OTBETE
ITOCTOPOHHETO KOPHS;

HECOOTBETCTBHE MOSICHUTEIBLHOIO TEKCTa, OTBETA 3a/laHWsl, HAUMEHOBAHMS BEJIMYMH K
BBIITOJIHEHHBIM JICCTBUSAM M IOJTYyYEHHBIM PE3yJIbTaTaM.

K HegoyeTam OTHOCHUTCS:

1.
2.

6.

OIMCKH;
OmMOKM B 3amHMCIX MaTeMaTHUYECKUX TEpPMHUHAX, CHUMBOJAX, HpU OPOPMIICHUH
MaTeMaTHYECKUX BBIKIIAJIOK;

HEIOCTaTOYHOCTh WJIM OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKHX OOOCHOBAHUIA,
MaTeMaTHYeCKUX MpeoOpa3zoBaHUil;

HapyleHHe rpauyeckoro pexuma, HETOUHOE MOCTpOEHUE rpaduka, HECOOTBETCTBHE
reOMETPUYECKUX TOCTPOEHUH 3aJaHHBIM MTapaMeTpaM;

OTCYTCTBUE OTBETA K 3aJ[aHUIO0 WJIM ONMCKA B 3allUCH OTBETA, HEpaLMOHalbHas (Gopma
3alMCH OTBETA;

HEPALMOHAIIBHOE PELICHUE U IPUEMBI BBIYUCIICHUH.

Ecnu omHa u Ta ke ommbka (OMH M TOT e HEJA0YET) BCTPEUAIOTCS HECKOIBKO pas, TO 3TO

paccmaTpuBaeTcs Kak oJHa OImnOKa (0JJUH HEJI0UET).
Bcerpeuaromuecs B paboTe MCTpaBIICHUs] U 3a4€pKUBaHUA (€CIIM OHU ClIeJaHbl aKKypaTHO),

CBHUACTCIIBCTBYIOT O ITOMCKAaX peHICHI/II\/’I, HEAO0YETOM HE CHHUTAIOTCA.

TecToBBIC 3a1aHUA

YpoBHU yCBOEHUS TpeGoBanus K AelcTBUAM ydanuxcs (TpeGoBaHus K TeCTaM
(YPOBHH TeCTOB) JAHHOTO YPOBHA).
1 yposens. PenponyKkTuBHBIE AEUCTBHS € TOACKA3KOM:
Y3HaBaHue, MOKa3bIBaTh (OM03HABAaTh), HA3bIBATh, PACIIO3HABATH, PA3IHUaTh,
BOCITPOU3BEJICHUE U y3HaBaTh, 1aBaTh ONPEICIICHMS], IEPECKA3bIBATh U T.J.
3allOMUHaHUE.
(tectsl 1 ypoBHS) (TecTsl 1 ypOBHS IIpeAHA3HAUEHBI JUIsl IPOBEPKU YMEHUM ydaluXcsl
BBITOJIHATH JIATEBHOCTD C MOJICKA3KOM).




2 ypoBeHb
[IpuMeHeHne 3HaHUH B
3HAKOMOM CHUTYalluH 110
o0pasiy (anropuTmy,
cXeme).

(TecThl 2 ypoBHS)

PernponykTuBHBIC AEMCTBUS 110 MAMSITH:

MOBTOPHUTH (BOCTIPOU3BECTH ), U3MEPATH, IIPOBOAUTH MPOCTEHININE
OTIBITHI, COOTIOIATh TIPaBUIIA, OOBICHATH (MHTEPIPETUPOBATH),
COCTaBJIATH YTO-TO MO TOTOBOM CXeMe, BIaJIeTh AITOPUTMOM
peleHns MPOCTHIX (TUIIOBBIX) 33134, COOTHOCHUTb,
XapaKTepu3upoBaTh, CPABHUBATH, COONIIOIATh MTPABHJIIA U T.1I.

(TecTsl 2 ypOBHS NpeHA3HAYCHBI [T BBISIBICHUS YMEHUN yJaIIuXcs
CaMOCTOSITENIEHO MO MAMSITH BOCTIPOU3BOHTH U IPUMEHSTh paHee
YCBOCHHYIO QJITOPUTMHUUECKON (hopMe AESITETLHOCTD).

3 ypoBeHb.
IIpruMmeneHne 3HaHui B
HE3HAKOMOM CUTYallUH,
T.€. TBOPYECKUU
MIOXO/.

(Tectol 3-4 ypoBHs)

[IponykTuBHas AESATENBHOCTD, HAIIPABIECHHAS HA CO3/JaHUE HOBOM
(HOBO#1 17151 YICHHKA) CUTYAIlUHU:

COCTaBIISITh YCTHBIM UM MMUCHMEHHBIN OTBET Ha MPOOJIEMHBII
BOIIPOC, BBICKA3aTh CYXKJICHUE, BBIACIATH CYIIIECTBEHHbBIE IPU3HAKH,
aHATM3UPOBATH HH(POPMAIIHIO, MOSCHATh U 1aBaTh OIICHKY U T.II.
(TecTsl 3 ypOBHS MpeAHA3HAYAEMBI JUISI BBISIBIICHUS] TOTOBHOCTH
YYaIIUXCS K MPOAYKTUBHBIM JEHCTBUSM TBOPYECKOTO
(3BpPHCTHUECKOT0) XapaKTepa).

(TecTsl 4 YpOBHSI NIPEAHA3HAUCHBI [T BHISIBIICHUS] TBOPUYECKUX
YMEHUH y4Yalluxcs, T.€. UX UCCIIEI0BATEIbCKIX BO3MOXKHOCTEHN 11O
MOJTyYEHHUI0 HOBOM MH(OpMALINN).

Iloxkazamenu ouyenku lkana oyenku
1. Ilxana oyenxu 0 50% 60%
100%

2. Onepayuu mecma
(bannwt) ona 0 60%
onpeoenenusn «-« _100%
«t» ommemok
(013 npumepa ¢
mecme 18 6annoe 30 6annos
MakcumanbHoe »-
Kontuuecmaeo « / »+r» /
oannos-30)

3. Ommemka 3a 0 60% 7% 90% 10
mecm: 0%

o bazo8vlii yposens
(obweobpaszosamen | Menee 17 d6annoe 18-226. 23-266. 27-300.




bHble yupedxcoenus) | Ommemra «2» «3» «d» «5»

o llosviuennwiii
ypoeenb 0 75% 83% 93% 10
(UHHOBAYUOHHbIE 0%
obweobpazosamenv | Menee 20 6annoe 21-2460. 25-276. 28-300.

Hovle yupescoenust) | Ommemka «2» «3» «4» «5»

4. Onpeoenenue 0 60%
YPOBHA YCBOCHUSA _100%
yueoHoii
npozpammsl no »=
npouenHmuomy « / »+y /
COOMHOUIEHUIO

«t»u
«-« OMmMemokK

Yposenv yceoenusn 0 60% 80%
YUeOHOU npozpammosl no 100%
npeomemy. Kpumuueckuit / 0onycmumbiit / onmumanbHolii

HTorosas ouneHka 3a mojiyroaue 1 rog

B cootBercTBMM C OCOOEHHOCTSIMM MaTeMaTHKH Kak Y4eOHOro mpeaMeTa OLEHKa 3a
NUCbMEHHBIE pa0OTHI UMEIOT OOJIbIIIeE 3HAUCHHE, YEM OLIEHKHU 33 YCTHBIC OTBETHI U IPYTHE BUIBI
pabot. I[losTOMy mpu BBIBEIEHMM WTOTOBOM OLIGHKH 32 YETBEPTh «CpeaHeapruPpMeTHIeCKHUi
NOJIXO0/» HEIOMYCTUM — Takas OIEHKAa HEe OTpaXkaeT JOCTaTOYHO OOBEKTUBHO YpPOBEHb
IIOJArOTOBKY M MaT€MaTUYECKOr0 pa3BUTHA Y4CHHKA. FITOroBy10 OLICHKY OIPENENAIOT, B IEPBYIO
ouepellb, OLIEHKH 3a KOHTPOJIbHbIE palOThI, 3aTEM — MPUHUMAIOTCS BO BHUMAHUE OLIEHKH 3a
Jpyrue NHCbMEHHbIE M NpPaKTU4YecKue padoThl, M JIMIIb B IOCIEIHIOI OYepelb — MpOuue
oueHku. [Ipu 3TOM yuuTenb NOHKEH yYUTHIBaTh U (aKTHUECKUIl YypOBEHb 3HAHUN M yMEHUH
YYECHMKA HA KOHELl YETBEPTH.

HToroBast oleHKa 3a IMOJYroJaue /ToJl BBICTaBIAIOTCA Ha ocHOBaHMM «llonokeHus o cucreme
OLICHUBAHUs 3HAHUW y4YalIUXCs U MOPSAKE BBICTABICHUs YETBEPTHBIX, IIOJYTOJOBBIX U TOJOBBIX
OTMETOK).

KoHTpo/IbHO-0LIeHOYHbIe MAaTepHAJIbI M0 AJIredpe U HAYAJIAM MATEMATHYECKOr0 AaHAJIM3a
[IpenogaBanue anreOpbl M Hayana MaTemMaTHueckoro ananmusa B 10-11-x kmaccax Benercs mo
YMK, co31aHHOTO aBTOPCKHMM KOJUIEKTHBOM Toj pykoBoicTBOM A.I'. Mopakosuya. B YMK
BXOJIAT COOpHUK KOHTPOJBHBIX paboT mo kaxkaomy kiaccy. Kaxknmas koHTponpHasi pabora
npejcTaBieHa B 4 BapuaHTax, mpuueM, 3 U 4 BapuUaHThl HECKOJBKO ClIOXkHEe, yeM | u 2, 4ro
obneryaer ocyiecTBieHne AudQepeHnnanbsHoro moaxoaa k ydamumcs. llocnemnsst pabora
SIBJSICTCS. UTOTOBOM.

Kontponbable pabOThl BBICTPOSHBI 1O OJHOM W TOW K€ cxeMme: 3ajaHusi 0a30BOro ypOBHS
CJIO’)KHOCTH, CPEJTHET0 YPOBHSI M 3aJJaHUS TIOBBIIIIEHHOTO YPOBHSI CII0KHOCTH.

[IIxana oneHoK:
«3» BBICTABJISIETCS 32 YCIEIIHOE BBIIIOJIHEHUE 3aaHHi 0a30BOTO YPOBHS CIOKHOCTH.




3a BBINMOJHEHUE 3aJJaHUN JBYX YPOBHEH — OTMETKA «4».

OtMeTKa «5» BBICTABIISICTCS 3@ BHITIOJIHEHUE BCEH paOOTHI.

Cnucoxk nuteparypsl:

1. Amre6bpa wu Hawama anamusa. 10-11  kmaccel.  KoHTposbHble — paOoOThI ISt
o011eo0pa3oBaTenbHBIX yupexkaeHuit/yaeoHoe mocooue /A.I'. Mopakosuy, E.E. Tynpunnckas —
M.: Muemo3uHa.

2. Anrebpa u Havanma ananmza. 10-11  xmaccel.  KonTponmbHble  pa®oThl  jamis
0011e00pa3oBaTeNbHBIX yUpexaeHui (podmisHbid ypoBeHs)/ B.W. I'mu30ypr, mon pegakuuen
A.I'. MopaxoBuua-M: MHemo3uHa.

Kontponbubie paboTel odopmisitorest coriacHo «[lomoxenuto o QopmupoBanuu QoHaa
OLICHOYHBIX CPEJACTB JUIsl MPOBEACHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHOMN
aTTeCTAallUU y4aluXcs».

KOHTpOJIbHO-OIIeHO‘leIe MaTepHuaJbl 10 TCOMETPUU

[IpenonaBanue reomerpuu B 10-11 kiaccax Benercs mo YMK, co3manHOro aBTOpCKUM
KOJUIEKTUBOM 1oj pykoBojacTBoM JI.C. ArtanacsHa. [[nsl Tekyliero KOHTPOJIS HCHOIb3YHOTCS
noco6us FO.I1. lynauneiHa u B.JI. Kponraysa, B KOTOpPBIX NpecTaBIeHbl KOHTPOJIbHBIE pa0OTHI
st 10-11 xmaccoB. Coaepikanre KOHTPOJIBHBIX pa0OT MOJHOCTHIO COOTBETCTBYET TPEOOBAHUSIM
00s3aTeNbHOM TOJATOTOBKM BBIMTYCKHUKOB, KOTOpBbIE MPEIyCMOTPEHBI B 00pa3oBaTelbHOM
cTannapTte. B paborax peanusyroTcs HaydHas U METOJAMYECKas KOHIENus y4eOHHMKOB. Bce
paboThl COCTOSIT U3 YETHIPEX PABHO3HAUHBIX IO TPYJHOCTH BApUAHTOB. B Ka)KAoM BapHuaHTe 1O
3 3amaun. IlepBas 3amavya comepKUT MaTepuas 0a30BOr0 YpOBHS CIOKHOCTH. E€ BbImonHeHue
OIICHUBAETCA OTMETKON «3». BTopas dacte paboThl cOCTOMT U3 OOJiee CIOKHBIX 3aJaHUl, UX
BBIIIOJTHEHHE NpoBOAMTCA B 2-3 3Tama. Ho marepuan 3TuxX 3a1ad XOpOILIO 3HAKOM YyYallluMCH.
[Tocnemusis dacTh pabOTHl TO3BOJSIET YUYEHHKAM TIPOSIBUTH BBICOKWH YPOBEHb 3HAHUM,
JIOTUYECKOE MBIIIIEHUE, CIOCOOHOCTh MPUMEHHUTh 3HAHUS B HECTaHIapTHOW cutyaruu. [lpu
BEPHOM BBITIOIHEHUU BCEX 3aJaHUN BBICTABISETCS OTMETKAa «5», «4» BBICTaBISETCS 3a
BBITIOJIHEHHE | U 2 yacTel paboThI.

Crnucox nureparypsl:

1. KontponbHble paborel mo reomerpuu. 10 kmacc: k ywueOHuky JI.C. Aaranacsna, B.®.
Byry3oBa, C.b. KagomueBa u ap. «l'eomerpus 10-11»/ FO.II. Ayaauuss., B.JI. Kponrays. —
M.:U3natenncTBO «IK3aMen», 2017.

2. Konrtponbable pabotel mo reomeTpun. 11 kmacc: x yueOnuky JI.C. AaranacsHa, B.D.
byrysosa, C.b. KagomnieBa u ap. «['eomerpust 10-11»/ FO.I1. dynuunsmH., B.JI. Kponrays. —
M.:U3naTenbcTBO «IK3aMeH»,2017.

Kontponsusie pabGotsl odopmisitorest corsacHo «llomoxennto o ¢dopmupoBanun (onaa
OLIGHOYHBIX CPEJCTB JUIsl MPOBEICHUS TEKYIIET0 KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOYHOMH
aTTeCTallUU yUaIIuXCa».

9. MaTepunajbHO- TeXHMYecKOe obecnedyeHne
YueOHuKH
1.Anrebpa n Hadayia MmaTematudeckoro ananmsa. 10-11 xmaccel. B 2 4., yacte 1. Mopakosuy A.
I'. YuyeOHuk ans yvammxcs oOueoOpazoBaTeNbHBIX yupexaeHuil (6a3oBblii ypoBenb) A. I
MopakoBud, MockBa: «MHemo3uHa», 20201



2.Anrebpa n Havyasia MateMatuyeckoro ananuza. 10-11 kmaccsl. B 2 4., yacte 2. 3agauyHuk ass
ydamuxcsi 00meo0pa3oBaTeIbHbIX yupexkaeHuid (0a30Bblii ypoBeHb), A. I'. Mopakosuy, JI. O.
Henumena, T. A. Kopemkosa, T. I'. Mumyctuna, I1. B. Cemenos, E. E. Tynsunnckas , moa pen.
A.T. Mopakosuua, MockBa, «kMaemo3una», 2020 roa

3.Anrebpa u Hauana MatemaTuueckoro ananuza.l0, 11 xmacc. CamoctosiTenbHbIE PabOTHI IS
yuamxcs o0meobpazoBaTenbHbIX yupexaenud, JI. A. AnekcangpoBa; mox pen. A. T
MopakoBuda. — 4-e u3n., uctp. u gon. — Mocksa, « MHemo3uHay, 2013.

4. Anrebpa W Havanma maremMarmdeckoro aHammza. 11 ximacc. KoHTponbHbIe paOOTHI IS
yuanmxcs o0neo0pa3oBaTenbHbIX yUpexkaeHui (0a3oBelii ypoBeHs), B. 1. ['mu30ypr; mox pen.
A.T. Mopakosu4a. — MockBa, « MHemo3unay, 2013.

5. J.C.Atanacsn u ap. I'eomerpusil0-11. YueObnuk misa o01meoOpa3oBaTeIbHBIX YUPEIKICHUMN,
Mockga, «IIpocsemenue», 2020 rox

6. b.I'.3uB [lunaktuueckune Marepuainsl o reomerpun 10-11 kmacc, Mocksa, «IIpocsemnieHuey,
2013 r.

7. A.IlLEpmoBa, B.B. T'omoBoGopoarko. I'eomerpust 10-11 xnacc, «CamocrosiTenbHble U
KOHTpOJIbHBIE paboTh». MockBa, «Miekca», 2013 1.

DNeKTPOHHBIE 00pa30BaTENbHbBIC U3AHUS

1. Anrebpa u Hadana mareMatudeckoro ananmsza. 10 — 11 kmacc. DneKTpOHHOE MPUTIOKEHUE K
yueOHuKky A.I'.MopakoBuya.

2. Maremaruka. ['otoBumcs k EI'D.

3. Marematuka — aOUTypHUEHTY.

4. Maremaruxka. [Ipaktukym 5 — 11 kiace.

WHTepHET pecypehl
1. Poccuiickmii O0meo0pazoBarenbHbIi mopTan hitp://www.school.edu.ru/
2. Beepoccutickuii MnTeprer-nieacoset http://pedsovet.org/

3. Enunas KOJUICKLUS U POBBIX 00pa3oBaTeNbHBIX pecypcoB
http://schoolcollection.edu.ru/catalog/teacher/
4. ®ectuBanp negaroruueckux uaen «OTKpbIThIN ypok» hitp://festival.1september.ru/

5. OTKpbITHIN OaHK 3amaHuit 11 noaroroBku kK EI'D mo marematuke http://mathege.ru.

6. Ilepconanbnpiii caiit Jlapuna A.A. HWnadopmarnumoHHas moaiepkka aOUTYpPHEHTOB IpH
noaroroske k EI'D o maremaruke http://alexlarin.net.

7. IIpoGubie BapuanThl EI'D Mo MaTeMaThKe ¢ OTBETAMU U MOSICHEHUSIMH, a TAK)KE YIIPAKHECHUS
Ha BBINIOJIHEHUE OTJENBHBIX 3a/1aHui u3 paznena Bhttp://ege.yandex.ru/mathematics.

TexHHUECKUe cpesICTBa 00yUIeHUs

B kabunere maTreMaTWKu OOOPYIOBAaHO OJHO pabouee MECTO MpernojaBarelisi, CHaOKEHHOE
HOYTOYKOM M yCTpOMCTBaMH BBOJA TEKCTOBOH MH(OpMAIMK M MaHUITYJIMPOBAHUS YKPAHHBIMHU
00BeKTaMU (KJIaBHATypa U MBILIb).

KabuHer MareMaTUKH KOMIUIEKTYETCS CIEAYIOIINM NepudepuitHpIM 000pyA0BaHUEM:

— npuHTep (4epHo-Oenoi neuatu, popmara A4);

— MYJIbTUMEAUNHHBIA IPOEKTOP, NOJACOSAUHAEMBIN K KOMIIBIOTEPY MPENOAaBaTENs;

— DKpaH;


http://www.school.edu.ru/
http://pedsovet.org/
http://festival.1september.ru/
http://mathege.ru/
http://alexlarin.net/

— aKyCTHUYCCKHUC KOJIOHKH B COCTABC pa60qer0 MCECTa MnpernoaaBaTeisd



